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DEPARTMENT OF THE ARMY
U.S. ARMY CORPS OF ENGINEERS
441 G STREET, NW
WASHINGTON, DC 20314-1000

REPLY TO
ATTENTION OF

8 November 2011

MEMORANDUM FOR Director, National Ecosystem Restoration Planning Center of Expertise
(ECO-PCX)

SUBJECT: Wetland Value Assessment (WVA) Models — Barrier Headland, Barrier Island,
Bottomland Hardwood, Coastal Chenier, and Swamp Models - Model Approval.

1. The HQUSACE Model Certification Panel has reviewed the externally-developed WVA in
accordance with EC 1105-2-412 and has determined that the Barrier Headland, Barrier Island,
Bottomland Hardwood, Coastal Chenier, and Swamp Models and their accompanying
documentation are sufficient to approve the models for regional use. The WV A models were
developed by the Coastal Wetlands Planning, Protection and Restoration Act (CWPPRA)
Environmental Work Group, an interagency team including US Fish and Wildlife Service,
National Marine Fisheries Services, US Environmental Protection Agency, Natural Resources
Conservation Service, USACE, and Louisiana Office of Coastal Protection and Restoration.

2. The models were initially developed in the 1990s and have been periodically revised and
updated by the CWPPRA Environmental Work Group which is led by the US Fish and Wildlife
Service. Models developed by non-Federal government entities, NGOs, or academic institutions
which are proposed as part of a Corps planning study can be approved for use based on an
assessment of the proponent’s documentation demonstrating that the model satisfies the
certification criteria.

3. Battelle Memorial Institute conducted an independent review of the procedural manual,
community models and associated spreadsheets to assess the technical quality and usability of
the model. A number of high significance concerns with the documentation of the model were
raised. Further coordination with the ECO-PCX clarified that the ECO-PCX had conducted a
detailed review of the model documentation and model spreadsheets to evaluate the degree to
which revisions were made based on the model review comments and responses. Adequate
technical reviews have been accomplished. This approval is based on the decision of the
HQUSACE Model Certification Panel which considered the ECO-PCX assessments of the
models.

APPLICABILITY: This approval for use is limited to applicable projects in coastal Louisiana
and eastern Texas..

///7// y s

HARRY E. KITCH, P.E.
Deputy Chief, Planning and Policy Division
Directorate of Civil Works
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REPLY TO
ATTENTION OF

DEPARTMENT OF THE ARMY
U.S. ARMY CORPS OF ENGINEERS
441 G STREET, NW
WASHINGTON, DC 20314-1000

28 February 2012

MEMORANDUM FOR Director, National Ecosystem Restoration Planning Center of Expertise

(ECO-PCX)

SUBJECT: Wetland Value Assessment Models — Coastal Marsh Module Version 1.0 —

Approval for Use

1. The Coastal Marsh Community model is one of seven WVA community models that were
developed by the Coastal Wetlands Planning, Protection and Restoration Act (CWPPRA)
Environmental Work Group. Based on information provided by the ECO-PCX, it is the
understanding of the HQUSACE Model Certification Panel that this model will be used on the

following projects over the next five years:

a. MRGO Ecosystem Restoration

b. Barataria Basin Barrier Shoreline

c. Lake Pontchatrain and Vicinity Hurricane
Storm Damage Risk Reduction System
(HSDRRS) Mitigation

d. West Bank and Vicinity HSDRRS
Mitigation

e. HSDRRS IERS —total number unknown
f. Louisiana Coastal Area (LCA) 4 Davis
Pond Modification

g. LCA4 Modification to Caernarvon

h. LCA4 Point Au Fer Island

i. LCA4 Caillou Lake Land Bridge

j. LCA Myrtle Grove

k. LCA White Ditch PED

1. LCA Mississippi River Hydrodynamic and
Delta Management

m. LCA Caernarvon

n. Larose to Golden Meadow (LGM) Post-
Authorization Change (PAC) Study

0. Larose to Golden Meadow Intracoastal
Floodwall Reach 2b (LGM-022C).

p. Larose to Golden Meadow Intracoastal
Floodwall Reach 2a (LGM-022B).

q. Larose to Golden Meadow C-North
Highway 24 Relocation (LGM-001C).

r. Baptiste Collette Bayou Deepening study
s. Barataria Bay Waterway (CAP 204)

t. Buras Marina (CAP 206)

u. Calcasieu River and Pass (CAP 204)

v. Calcasieu Lock Replacement

w. Morganza to the Gulf PAC

x. Morganza to the Gulf Supplemental
NEPA documents —total number unknown
y. Southwest Coastal

z. Coastal Wetlands Planning, Protection
and Restoration Act (CWPPRA) — West Bay
Closure

aa. Houma Navigation Canal Deepening
bb. West Shore Lake Pontchartrain
Hurricane & Flood Risk Reduction

cc. LCA Terrebonne Basin Barrier Shoreline
Restoration

dd. LCA Demonstration Projects Grand Isle
and Vicinity Project

ee. CAP 103 Grand Isle Highway 1
Shoreline Stabilization

ff. Donalsonville to the Gulf

gg. NOV Plaquemines Parish

hh. NFL Plaquemines Parish

Printed on @ Recycled Paper



CECW-P
SUBJECT: Wetland Value Assessment Models — Coastal Marsh Module Version 1.0 —
Approval for Use

2. Version 1.0 of the Coastal Marsh Community model is approved for use for the above
projects. This approval for use is based on the decision of the HQUSACE Model Certification
Panel which considered the ECO-PCX assessment of the model. Adequate technical reviews
have been accomplished and the model meets the certification criteria contained in EC 1105-2-
412. As indicated by the ECO-PCX, there are a number of unresolved issues related to the form
of suitability graphs for Variables 1, 2 and 3 and the aggregation methods used to combine the
marsh habitat units and open water habitat units for each sub-model. To increase the
understanding of the sensitivity of the model to the unresolved issues and the impact the model
differences may have on decision-making, the ECO-PCX is to work with the project delivery
teams to conduct sensitivity analyses for each application of the marsh models. A summary of
the sensitivity analyses must be presented in the project documentation and Agency Technical
Review teams must be charged with reviewing the adequacy and findings of the sensitivity
analyses.

3. It is expected that compiliation of the findings of the multiple sensitivity analyses will lead to
updates and improvements of the model. As such, version control is imperative. The PCX must
ensure that project delivery teams are are utilizing the most appropriate version of the model for

their analyses and that they are properly identifiying the version of the model being used.

APPLICABILITY: This approval for use expires 28 February 2017 and is limited to the above
studies with the caveat that updated versions of the model be used if appropriate.

%

Deputy Chief, Planning and Policy Division
Directorate of Civil Works



DEPARTMENT OF THE ARMY
MISSISSIPPI VALLEY DIVISION, CORPS OF ENGINEERS

P.0. BOX 80
VICKSBURG, MISSISSIPPI 39181-0080

REPLY TO
ATTENTION OF:

CEMVD-PD-N 12 March 2012
MEMORAMDUM FOR CECW-PC (Wes Coleman)

SUBJECT: Wetland Value Assessment Models — Marsh Model, Recommendation for
Single Use Approval on Multiple Projects

1. References

a. Engineering Circular 1105-2-412: Assuring Quality of Planning Models, dated
31 March 2011.

b. CEMVN Memorandum Subject: Wetland Value Assessment Models — Marsh
Model, Summary of Model Review Results and Recommendation for Interim Approval,
dated 6 February 2012.

2. The National Ecosystem Planning Center of Expertise (ECO-PCX) recommended
approval of the Wetland Value Assessment (WVA) Coastal Marsh Community Models
1.0 for in Reference a. The Headquarters Model Certification Team discussed the
Coastal Marsh Community model on 14 February 2012 and requested a list of projects
that plan to use the model over the next 5 years. Below is a list of projects that plan to
use the Coastal Marsh Model.

a. MRGO Ecosystem Restoration

b. Barataria Basin Barrier Shoreline
Lake Pontchatrain and Vicinity Hurricane Storm Damage Risk Reduction System
(HSDRRS) Mitigation
West Bank and Vicinity HSDRRS Mitigation
HSDRRS IERS — multiple total number unknown
Louisiana Coastal Area (LCA)4 Davis Pond Modification
LCA4 Modification to Caernarvon
LCA4 Point Au Fer Island
LCA4 Caillou Lake Land Bridge
LCA Myrtle Grove
LCA White Ditch PED
LCA Mississippi River Hydrodynamic and Delta Management

. LCA Caernarvon
Larose to Golden Meadow (LGM) Post-Authorization Change (PAC) Study and
SEIS
Larose to Golden Meadow Intracoastal Floodwall Reach 2b (LGM-022C).
Larose to Golden Meadow Intracoastal Floodwall Reach 2a (LGM-022B).
Larose to Golden Meadow C-North Highway 24 Relocation (LGM-001C).
Baptiste Collette Bayou Deepening study (Conducted by local interests under
WRDA 86, Section 203)
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CEMVD-PD-N
SUBJECT: Wetland Value Assessment Models — Marsh Model, Recommendation for
Single Use Approval on Multiple Projects

Barataria Bay Waterway (CAP 204)

Buras Marina (CAP 206)

Calcasieu River and Pass (CAP 204)

Calcasieu Lock Replacement

Morganza to the Gulf PAC

Morganza to the Gulf Supplemental NEPA documents — multiple total number
unknown

Southwest Coastal

Coastal Wetlands Planning, Protection and Restoration Act (CWPPRA) — West
Bay Closure

aa. Houma Navigation Canal Deepening

bb. West Shore Lake Pontchartrain Hurricane & Flood Risk Reduction

cc. LCA Terrebonne Basin Barrier Shoreline Restoration

dd. LCA Demonstration Projects Grand Isle and Vicinity Project

ee. CAP 103 Grand Isle Highway 1 Shoreline Stabilization

ff. Donalsonville to the Gulf

gg. NOV Plaquemines Parish

hh. NFL Plaguemines Parish

Xs<emow

N <

9. The ECO-PCX recommends a single use approval of the Wetland Value Assessment
Coastal Marsh Community Model 1.0 on the projects listed above.

di K. Creswell
perational Director, Ecosystem Restoration

Planning Center of Expertise

CF:

CECW-PC (Matusiak)

CECW-CP (Kitch, Hughes)

CECW-PB (Carlson)

CECW-MVD (Redican, Lucyshyn, Marlowe)
CEMVN-PD (Constance, Young)

CEMVD-PD-N (Wilbanks, Smith, Ruff, Chewning, Kleiss, Creswell, Vigh)
CEMVN-PD-P (Miller)

CEMVN-PDN (Exnicios)

CEMVN- PDN-CEP (Stiles, Klein, Dayan, Behrens)
CEMVN-PM-OR (Bosenberg)

CEERD-EE-E (Fischenich)



Methodology for Quantifying Environmental Benefits/Impacts

The study area was divided into subunits or polygons having similar wetland loss
characteristics and loss rates (Figure 1).

Figure 1. Map delineating study area subunits.

Wetland acreage data (1985 through 2008) was obtained from the USGS from satellite
imagery for each of the study area subunits. Future-without-project (FWOP) subunit
wetland acreages and marsh loss rates were determined by producing a linear trendline
through the data (Figure 2) for each study area subunit. Using the trendline, marsh
acreages within each study area subunit were projected from 1985 through the project life
(2035 to 2085). This process applies only to coastal marshes. The conversion of
forested habitats to open water or other habitat types is a much more complicated process
and no simple methods are currently available to predict such habitat type changes.

The trendline projections are assumed to represent a continuation of the historic low sea
level rise (SLR) scenario. However, future acreages were also calculated for two
additional scenarios characterized by increasing SLR.
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Figure 2. Observed data points and linear trendline for marshes of subunit B13.

Long-term water level gage data from the Leeville, Louisiana gage was utilized per the
Corps’ Engineering Circular (EC) 1165-2-212 to develop relative sea level rise associated
with low (historic), intermediate, and high sea level rise estimates. According to EC
guidance, the intermediate and high estimates of eustatic SLR were derived using the
National Research Council (NRC) equations NRC I and NRC 111, respectively. Based on
the Leeville gage, the historic water level rise trend has been 6.995 mm/yr. Subtracting
the historic eustatic SLR rate of 1.7 mm/yr yields a subsidence rate of 5.295 mm/yr. By
adding the subsidence rate to the eustatic SLR rates associated with each SLR scenario,
RSLR rates were determined for those three SLR scenarios (Figure 3).

Recent wetland loss rates (1985-2008) were assumed to have occurred under a constant
low SLR rate. Therefore, for the low RSLR scenario (i.e., the continuation of the current
6.995 mm per year RSLR rate observed at the Leeville gage), the historic marsh loss rates
were held constant and projected forward to provide yearly land acreages through the life
of the project. For the intermediate and high scenarios, the 1985-2008 annual wetland
loss rates for each subunit were gradually increased (beginning in 2010), by adding an
additional annual increment of loss based on the SLR increase for that year. Those annual
wetland loss rate increases were based on the slope of the negative relationship observed
between wetland loss rates and RSLR rates from coastwide non-fresh marshes outside of
active deltaic influences. In this relationship, RSLR was calculated as the sum of
subsidence per statewide subsidence zones (see Figure 4) plus a eustatic SLR rate of 1.7



mm/yr. Recent land loss rates in percent per year were plotted against RSLR determined
for those subsidence zones (Figure 5).
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Figure 3. RSLR estimates determined using EC 1165-2-212.
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Figure 4. Coastwide subsidence zones from the Corps of Engineers.



According to the slope of this wetland loss vs RSLR relationship, every 1.0 mm/yr
increase in RSLR would result in a 0.11%/yr increase in the wetland loss rate. The
additional RSLR related wetland loss rate was then added to the baseline or historic loss
rate to obtain total annual loss rates for each year, under the increasing sea level rise
scenarios.
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Figure 5. Coastwide wetland loss rates vs. RSLR relationship.

To determine the acreage of construction impacts in the year construction begins,
National Wetland Inventory (NWI) 2008 data for the study area were obtained. Using
ArcMap software, that NWI data was subdivided by each levee alternative right-of-way
footprint, by individual levee reach, and by the study area loss polygons (Figure 6). The
resulting data set provided acres of direct impacts in 2008, by habitat type, by levee
alternative, levee reach, and loss polygon. Because of wetland loss, wetland loss rates
from study area subunits, had to be applied to the 2008 NWI marsh acreages to obtain
estimates of construction impacts in the year during which construction would occur.

Given the tight study schedule, the Habitat Evaluation Team (HET) agreed that the for
levee segments not seeking immediate construction authorization, a tabulation of
impacted habitat type acres would be sufficient for a programmatic evaluation.

However, it is desired that a detailed evaluation of levee reaches F1, F2, G1, the HNC
Lock Complex and the Bayou Grand Caillou should be conducted so that those project
features could be ready for authorization and construction. Accordingly, the HET
decided that those features should be evaluated using the Wetland Value Assessment

(WVA v1.1) methodology to assess project impacts to both habitat quantity and quality
over time.



Figure 6. Land Loss Rates for each Study Area Subunit

WVA Methodology

The Wetland Value Assessment (WVA) methodology was initially developed to evaluate
proposed Coastal Wetlands Planning, Protection, and Restoration Act (CWPPRA)
projects (LCWCRTF 2006b). The WVA methodology is similar to the Service’s Habitat
Evaluation Procedures (HEP), in that habitat quality and quantity are measured for
baseline conditions and predicted for FWOP and FWP conditions. The
Fresh/Intermediate Marsh Model and the Brackish Marsh Model were used for this
project. Instead of the species-based approach of HEP, the WVA models use an
assemblage of variables considered important to the suitability of a given habitat type for
supporting a diversity of fish and wildlife species. As with HEP, the WVA allows a
numeric comparison of each future condition and provides a combined quantitative and
qualitative estimate of project-related impacts to fish and wildlife resources.

WVA models operate under the assumption that optimal conditions for fish and wildlife
habitat within a given coastal wetland type can be characterized, and that existing or



predicted conditions can be compared to that optimum to provide an index of habitat
quality. Habitat quality is estimated and expressed through the use of a mathematical
model developed specifically for each habitat type. Each model consists of: 1) a list of
variables that are considered important in characterizing fish and wildlife habitat; 2) a
Suitability Index graph for each variable, which defines the assumed relationship between
habitat quality (Suitability Indices) and different variable values; and 3) a mathematical
formula that combines the Suitability Indices for each variable into a single value for
wetland habitat quality, termed the Habitat Suitability Index (HSI).

Emergent marsh habitat models have been developed for fresh, intermediate, brackish
and saline marsh types. The habitat variable-habitat suitability relationships within those
WVA models have not been verified by field experiments or validated through a rigorous
scientific process. However, the variables were originally derived from HEP suitability
indices taken from species models for species found in that habitat type. It should also be
noted that some aspects of the WVA have been defined by policy and/or functional
considerations of CWPPRA. However, habitat variable-habitat suitability relationships
are, in most cases, supported by scientific literature and research findings. In other cases,
best professional judgment by a team of fisheries biologists, wildlife biologists,
ecologists, and university scientists may have been used to determine certain habitat
variable-habitat suitability relationships. In addition, the WVA models have undergone a
refinement process and habitat variable-habitat suitability relationships, HSIs, and other
model aspects are periodically modified as more information becomes available
regarding coastal fish and wildlife habitat suitability, coastal processes, and the efficacy
of restoration projects being evaluated.

The WVA models assess the suitability of each habitat type for providing resting,
foraging, breeding, and nursery habitat to a diverse assemblage of fish and wildlife
species. This standardized, multi-species, habitat-based methodology facilitates the
assessment of project-induced impacts on fish and wildlife resources.

The WVA marsh models consists of six variables: 1) percent of wetland area covered by
emergent marsh; 2) percent open water covered by submerged aquatic vegetation; 3)
marsh edge and interspersion; 4) percent of the open water area <= 1.5 feet deep; 5)
salinity; and 6) aquatic organism access.

Target years were established when significant changes in habitat quality or quantity
were expected during the project life, under FWP and FWOP conditions. Because
construction of some levee segments would begin in 2015, a 70-year period would be
required to evaluate impacts through the entire project life. Therefore, to evaluate project
measures consistently, all measures were evaluated over a 70-year period.

The product of an HSI and the acreage of available habitat for a given target year is
known as the Habitat Unit (HU). The HU is the basic unit for measuring project effects
on fish and wildlife habitat. Future HUs change according to changes in habitat quality
and/or quantity. Results are annualized over the period of analysis to determine the
Average Annual Habitat Units (AAHUS) available for each habitat type.



The change in AAHUs for each FWP scenario, compared to FWOP project conditions,
provides a measure of anticipated impacts. A net gain in AAHUSs indicates that the
project is beneficial to the habitat being evaluated; a net loss of AAHUs indicates that the
project is damaging to that habitat type.

Construction of the proposed levee segments would replace a FWOP functional marsh
with a levee and borrow canal under FWP. Because the deep waters of navigation canals
and major bayous are assumed to provide little if any habitat value, such waterbodies are
typically excluded from the project area. Therefore, the HET assumed that the deep
water of the FWP borrow canal would also be of little value, and hence, was excluded
from the FWP project area. Since there would be no remaining habitat quantity or quality
FWP, the final WVA results were taken as the sum of marsh + water FWOP AAHUs.

Although the WVVA methodology is relatively easy to use, the study schedule did not
allow for collection of field data for WVA inputs. Instead, best professional judgment
(based on past site visits) was used to provide Variable 2 and Variable 4 inputs necessary
to the WVA (percent submerged aquatic vegetation and percent shallow open water,
respectively). Wetland acreage predictions discussed above were used to provide V1
values. However, one WVA assessed impacts to wetlands under forced drainage along
Four Pointe Bayou. Those wetlands were assumed to experience no loss throughout the
70-year evaluation period.

Salinity modeling (conducted using 2004 input data) was assumed to represent baseline
and construction year salinity values. The model outputs consisted of average subunit
salinities at 15 minute intervals throughout the year for FWOP and for a FWP scenario
with all floodgates and structures open year-round. Effects of short-term HNC Lock
closures to reduce saltwater intrusion were not incorporated into the project scenarios
modeled, and therefore were not reflected in FWP V5 values for the direct impact
assessments. The output 15 minute salinity values were averaged as needed to provide
V5 inputs. Predicted salinities under future with SLR conditions were not available
within the study schedule. Hence, the HET had to assume that future salinities would
remain the same as in 2004. For all levee segments, FWOP V6 was assumed to be
unrestricted (V6 =1.0). FWOP WVA variables used to assess direct impacts are listed
in Tables A and B.



Table A. FWOP WVA variables for assessing direct impacts of 35-year protection
features scheduled for immediate construction.

35-Year Levee Alternative 35-Year Levee Alternative 35-Year Levee Alternative
Levee Loss Habitat Low SLR Medium SLR High SLR
Reach Subunit Type TY 0 1 53 70 TY 0 1 47 70 TY 0 1 38 70
F-2 B13 INT Vi 81 79 0 0 Vi 81 79 0 0 Vi 81 79 0 0
V2 0 0 0 0 V2 0 0 0 0 V2 0 0 0 0
V3-1 80 80 V3-1 80 80 V3-1 80 80
V3-2 10 10 V3-2 10 10 V3-2 10 10
V3-3 10 10 V3-3 10 10 V3-3 10 10
V3-4 V3-4 V3-4
V3-5 100{ 100 V3-5 100[ 100 V3-5 100] 100
V4 35 35 3 0 V4 35 35 3 0 V4 35 35 2 0
V5 0 0 0 0 V5 0 0 0 0 V5 0 0
V5 51 5 5 5 V5 5| 5 5 5 V5 5 5
V6 V6 3
V6 1.00| 1.00| 1.00{ 1.00 V6 1.00| 1.00] 1.00[ 1.00 V6 1.00[ 1.00] 1.00] 1.00]

TOTAc| 151| 151 151 151| |TOTAc| 151| 151 151 151| |TOTAc| 151| 151 151| 151
% MF 0 0 0 0 % MF 0 0 0 0 % MF 0 0 0 0
% INT | 100/ 100| 100| 100 % INT | 100/ 100| 100| 100 % INT | 100| 100) 100| 100

Levee Loss Habitat

Reach Subunit Type TY 0 1 53 70] TY 0 1 47 70 TY 0 1 38 70
F1 B13 INT V1 88| 86 0 0 V1 88| 86 0 0 V1 88| 86 0 0
V2 0 0 0 0 V2 0 0 0 0 V2 0 0 0 0
v3-1 | 100] 100 v3-1 | 100| 100 v3-1 | 100[ 100
V3-2 V3-2 V3-2
V3-3 V3-3 V3-3
V3-4 V3-4 V3-4
V3-5 100 100| | Vv3-5 100 100| | v3-5 100 100
V4 20| 20 1 0 V4 20| 20 1 0 V4 20| 20 1 0
V5 0 0 5 5 V5 0 0 5 5 V5 0 0 5 5
V5 5] 5 5 5 V5 51 5 5 5 V5 5 5 5 5
V6 0 0 1 1 V6 0 0 1 1 V6 0 0 1 1
V6 1 1 1 1 V6 1 1 1 1 V6 1 1 1 1
ToTAc| 76| 76| 76| 76| [ToTAc| 76| 76| 76| 76| [TOTAC] 76| 76| 76| 76
% MF 7 7 7 7| | %MF 7 7 7 7| | % MF 7 7 7 7

% INT 93| 93| 93 93] | %INT 93| 93| 93] 93| | %INT 93] 93] 93| 93

Levee Loss Habitat

Reach Subunit Type TY 0 1 53 70 TY 0 1 47 70 TY 0 1 38 70
F-1 B13 BR V1 82 80 0 0 V1 82 80 0 0 V1 82 80 0 0
V2 0 0 0 0 V2 0 0 0 0 V2 0 0 0 0
V31 100] 100 V3-1 100 100 V31 100 100
V32 V32 V32
V33 V33 V33
V34 V3-4 V34
V3-5 100] 100 V35 100/ 100 V3-5 100] 100
V4 60 60 1 0 V4 60 60 1 0 V4 60 60 1 0
V5 V5 V5
V5 5] 5 5 5 V5 5| 5 5 5 V5 5 5 5 5
V6 V6 V6
V6 1 1 1 1] V6 1 1 1 1 V6 1 1 1 1

TOT Ac 11 11 11 11] | TOT Ac 11 11 11 11| | TOT Ac 11 11 11 11|




Table A.

scheduled for immediate construction — continued.

FWOP WVA variables for assessing direct impacts of 35-year protection features

35-Year Levee Alternative

35-Year Levee Alternative

35-Year Levee Alternative

Levee Loss Habitat Low SLR Medium SLR High SLR
Reach Subunit Type TY 0 1 70 TY 0 1 70 TY 0 1 70
F-1 B15 BR V1 77 77 53] V1 7 7 41 V1 7 7 1
V2 0 0 0 V2 0 0 0 V2 0 0 0
V3-1 70 70 V3-1 70 70 V3-1 70 70
V3-2 30 V3-2 20 V3-2
V3-3 30 30 40 V3-3 30 30 40 V3-3 30 30
V3-4 30 V3-4 40 V3-4
V3-5 V3-5 V3-5 100
V4 15 15 6 V4 15 15 5 \Z 15 15 0
V5 V5 V5
V5 5] 5 5 V5 9] 5 5 V5 5 5 5
V6 V6 V6
V6 1 1 1 V6 1 1 1 V6 1 1 1
TOT Ac 244 244 244 | TOT Ac 244| 244 244 |TOT Ac] 244 244 244
Levee Loss Habitat
Reach Subunit Type TY 0 1 70) TY 0 1 70 TY 0 1 60 70
F-1 c21 BR Vi 70 70 32 V1 70 70 20 Vi 70 70 0 0
V2 0 0 0 V2 0 0 0 V2 0 0 0
V3-1 100 100 V3-1 100 100 V3-1 100 100
V3-2 V3-2 V3-2
V3-3 20| V3-3 15 V3-3
V34 80| V3-4 85 V3-4
V3-5 V3-5 V3-5 100 100
V4 25 25 5 \Z 25 25 3 V4 25 25 0 0
V5 V5 V5
V5 8] 8 8 V5 8 8 8 V5 8 8 8 8
V6 V6 V6
V6 1 1 1 V6 1 1 1 V6 1 1 1 1
TOT Ac 36 36 36] | TOT Ac 36 36 36] |TOT Ac 36 36 36 36
Levee Loss Habitat
Reach Subunit Type TY 0 1 70 TY 0 1 70 TY 0 1 60 70
F-1Ea." C20 BR V1 93 93 43 V1 93 93 27 V1 93 92 0 (0]
V2 0 0 0 V2 0 0 0 V2 0 0 0 0
V3-1 70 70 V3-1 70 70 V3-1 70 70
V3-2 V3-2 V3-2
V3-3 30 30 90| V3-3 30 30 V3-3 30 30
V3-4 10 V3-4 30 V3-4
V3-5 V3-5 70| V3-5 100 100
V4 5 5 2 V4 5 5 0 \Z 5 5 0 0
V5 V5 V5
V5 6] 6 6) V5 6 6 6 V5 6 6 6 6
V6 V6 V6
V6 1 V6 1 1 V6 1 1
TOT Ac 4 TOT Ac 4 4] |TOT Ac 4 4




Table A.

FWOP WVA variables for assessing direct impacts of 35-year protection features
scheduled for immediate construction — continued.

35-Year Levee Alternative

35-Year Levee Alternative

35-Year Levee Alternative

Levee Loss Habitat Low SLR Medium SLR High SLR
Reach Subunit Type TY 0 1 70| TY 0 1 70 TY 0 1 59 70|
G-1 C20 BR V1 80 80 36 V1 80 80 22 V1 80 79 0 0
V2 0 0 0 V2 0 0 0 V2 0 0 0 0
V3-1 V3-1 V3-1
V3-2 100 100 V3-2 100 100 V3-2 100 100
V3-3 50 V3-3 30 V3-3
V3-4 50 V3-4 70 V3-4
V3-5 V3-5 V3-5 100 100
V4 5 5 1 V4 5 5 1] V4 5 5 0 0
V5 V5 V5
V5 6] 6 6 V5 6 6 6| V5 6 6 6 6
V6 V6 V6
V6 1 1 1] V6 1 1 1 V6 1 1 1 1
TOT Ac 2 2 2| | TOT Ac 2 2 2| |TOT Acj 2 2 2 2
Levee Loss Habitat
Reach Subunit Type TY 0 1 70 TY 0 1 70 TY 0 1 59 70
G1 c21 BR V1 7 76 34 V1 77 76 20 Vi 77 76 0 0
V2 5 5 0 V2 5 5 0 V2 5 5 0 0
V3-1 70 70 V3-1 70 70 V3-1 70 70
V3-2 V3-2 V3-2
V3-3 30 30 V3-3 30 30 V3-3 30 30
V3-4 40 V3-4 30 V3-4
V3-5 60 V3-5 70 V3-5 100 100
V4 7 7 2) V4 7 7 1] V4 7 7 0 0
V5 V5 V5
V5 8] 8 8 V5 8 8 8 V5 8 8 8 8|
V6 V6 V6
V6 1 1 1 V6 1 1 1] V6 1 1 1 1]
TOT Ac 143 143 143 | TOT Ac 143 143 143] |TOT Ac 143 143 143 143
Levee Loss Habitat
Reach Subunit Type TY TY 1 70 TY 0 1 70 TY 0 1 70
Gl C19 FM V1 73 73 73 V1 73 73 73 Vi 73 73 73
Force V2 10 10 10 V2 10 10 10 V2 10 10 10
Drained V3-1 65 65 65 V3-1 65 65 65 V3-1 65 65 65
V3-2 35 35 35 V3-2 35 35 35 V3-2 35 35 35
V3-3 V3-3 V3-3
V3-4 V3-4 V3-4
V3-5 V3-5 V3-5
V4 65 65 65 V4 65 65 65| \Z 65 65 65
V5 V5 V5
V5 0 0 0 V5 0 0 0 V5 0 0 0
V6 V6 V6
V6 0 0 0 V6 0 0 0 V6 0 0 0
TOT Ac 19 19 19| | TOT Ac 19 19 19| | TOT Ac| 19 19 19
% MF 100( 100 100 % MF 100( 100 100 % MF | 100( 100| 100
% INT 0 0 0 % INT 0 0 0 % INT 0 0 0
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Table B.

scheduled for immediate construction.

FWOP WVA variables for assessing direct impacts of 100-year protection features

100-Year Levee Alternative

100-Year Levee Alternative

100-Year Levee Alternative

Levee Loss Habitat Low SLR Medium SLR High SLR
Reach Subunit Type TY 0 1 53 70 TY 0 1 47 70 TY 0 1 38 70
F-2 B13 INT Vi 79 78 0 0 Vi 79 78 0 0 V1 79 78 0 0
V2 0 0 0 0 V2 0 0 0 0 V2 0 0 0 0
V3-1 85 85 V3-1 85 85 V3-1 85 85
V3-2 7 7 V3-2 7 7 V3-2 7 7
V3-3 8 8 V3-3 8 8 V3-3 8 8
V3-4 V3-4 V3-4
V3-5 100 100 V3-5 100 100 V3-5 100 100
V4 25 25 1 [8) V4 25 25 1 (o) \Zs 25 25 1 0
V5 0 0 5 5 V5 0 0 5 5 V5 0 0 5 5
V5 5| 5 5 5 V5 5| 5 5 5 V5 5 5 5 5
V6 0.0 0.0 0.0 0.0| V6 0.0 0.0 0.0 0.0| V6 0.0 0.0 0.0 0.0|
V6 1.0 1.0 1.0 1.0 V6 1.0 1.0 1.0 1.0 V6 1.0 1.0 1.0 1.0
TOT Ac 188 188 188 188 TOT Ac 188 188 188 188 TOT Ac 188 188 188 188
% FM 0 0 0 0 % FM 0 0 0 0 % FM 0 0 0 0
% INT 100 100 100 100 % INT 100 100 100 100 % INT 100 100 100 100
Levee Loss Habitat
Reach Subunit Type TY 0 1 53 70 TY 0 1 47 70| TY 0 1 38 70
F-1 B13 INT V1 86 85 0 0| V1 86 85 0 0 V1 86 85 0 0
V2 0 0 0 0 V2 0 0 0 0 V2 0 0 0 0
V3-1 100 100 V3-1 100 100 V3-1 100 100
V3-2 V3-2 V3-2
V3-3 V3-3 V3-3
V3-4 V3-4 V3-4
V35 100 100 V35 100 100 V3-5 100 100
A\ 20 20 1 0 A\ 20 20 1 0 \Z 20 20 1 0
V5 0 0 5 5] V5 0 0 5 5 V5 0 0 5 5
V5 5| 5 5 5 V5 5| 5 5 5 V5 5 5 5
V6 0 0 1 1 V6 0 0 1 V6 0 0 1
V6 1.0 1.0 1.0 1.0 V6 1.0 1.0 1.0 1.0 V6 1.0 1.0 1.0 1.0
TOT Ac 85 85 85 85 TOT Ac 85 85 85 85| TOT Ac 85 85 85 85|
% FM 4 4 4 4 % FM 4 4 4 4 % FM 4 4 4 4
% INT 96 96 96 96 % INT 96 96 96 96 % INT 96 96 96 96
Levee Loss Habitat
Reach Subunit Type TY 0 1 53 70 TY 0 1 47 70 TY 0 1 38 70
F-1 B13 BR V1 81 80 0 0| V1 81 79 0 0 V1 81 79 0 0
V2 0 0 0 0| V2 0 0 0 0| V2 0 0 0 [0)
V3-1 100 100 V3-1 100 100 V3-1 100 100
V3-2 V3-2 V3-2
V3-3 V3-3 V3-3
V3-4 V3-4 V3-4
V3-5 100 100 V3-5 100 100 V3-5 100 100
V4 60 60 1 0| V4 60 60 1 0| V4 60 60 1 0|
V5 V5 V5
V5 9| 5 5 5 V5 9] 5 5 5 V5 5 5 5 5
V6 V6 V6
V6 1.0 1.0 1.0 1.0] V6 1.0 1.0 1.0 1.0] V6 1.0 1.0 1.0 1.0]
TOT Ac 12 12 12 12 TOT Ac 12 12 12 12 TOT Ac 12 12 12 12
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Table B.

FWOP WVA variables for assessing direct impacts of 100-year protection
features scheduled for immediate construction - continued.

100-Year Levee Alternative

100-Year Levee Alternative

100-Year Levee Alternative

Levee Loss Habitat Low SLR Medium SLR High SLR
Reach Subunit Type TY 0 1 70 TY 0 1 70 TY 0 1 70|
F-1 © B15 BR Vi 76 75 52 A% 75 75 40| Vi 75 75 1]
V2 0 0 0| V2 0 0 0 V2 0 0 0|
V3-1 70 70 V3-1 70 70 V3-1 70 70
V3-2 30 V3-2 20 V3-2
V3-3 30 30 40 V3-3 30 30 40 V3-3 30 30
V3-4 30 V3-4 40| V3-4
V3-5 V3-5 V3-5 100
V4 15 15 6 V4 15 15 5 \Z 15 15 0|
V5 V5 V5
V5 5] 5 5 V5 5| 5 5 V5 5| 5 5
V6 Vé Vé
V6 1.0 1.0 1.0 V6 1.0 1.0 1.0 Vé 1.0 1.0 1.0
TOT Ac 258 258 258 TOT Ac 258 258 258] TOT Ac 258 258 258]
Levee Loss Habitat
Reach Subunit Type TY 0 1 70 TY 0 1 70 TY 0 1 60 70|
F-1 Cc21 BR V1 86 85 38| V1 86 85 24 V1 86 85 0| 0|
V2 0 0 0| V2 0 0 0 V2 0 0 0| 0|
V3-1 100 100 V3-1 100 100 V3-1 100 100
V3-2 V3-2 V3-2
V3-3 20 V3-3 15 V3-3
V3-4 80| V3-4 85| V3-4
V3-5 V3-5 V3-5 100 100
V4 25 25 5 V4 25 25 3 V4 25 25 0| 0|
V5 V5 V5
V5 8 8 8 V5 8 8 8 V5 8 8 8 8
V6 V6 V6
V6 1.0 1.0 1.0 V6 1.0 1.0 1.0 V6 1.0 1.0 1.0 1.0
TOT Ac 92 92 92 TOT Ac 92 92 92 TOT Ac 92 92 92 92
Levee Loss Habitat
Reach Subunit Type TY 0 1 70 TY 0 1 70 TY 0 1 60| 70|
F-1Ea." C20 BR Vi 93 93 43 \% 8 93 93 27 Vi 93 92 0| 0|
V2 0 0 0| V2 0 0 0 V2 0 0 0| 0|
V3-1 100 100 V3-1 100 100 V3-1 100 100
V3-2 V3-2 V3-2
V3-3 90| V3-3 V3-3
V3-4 10 V3-4 30 V3-4
V3-5 V3-5 70| V3-5 100 100
V4 5 5 2 V4 5 5 0 \Z 5 5 0| 0|
V5 V5 V5
V5 6| 6 6 V5 6| 6 6 V5 6| 6 6 6
V6 Vé V6
V6 1.0 1.0 1.0 Vé 1.0 1.0 1.0 Vé 1.0 1.0 1.0 1.0
TOT Ac 4 4 4 TOT Ac 4 4 4 | TOTAC 4 4 4 4
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Table B. FWOP WVA variables for assessing direct impacts of 100-year protection
features scheduled for immediate construction - continued.

100-Year Levee Alternative 100-Year Levee Alternative 100-Year Levee Alternative
Levee Loss Habitat Low SLR Medium SLR High SLR
Reach Subunit Type TY 0 1 70 TY 0 1 70 TY 0 1 59 70
G-1 C20 BR V1 69 69 31 V1 69 69 19 V1 69 69 0 0
V2 0 0 0 V2 0 0| 0 V2 0 0 0 0
V3-1 70 70 V3-1 70 70 V3-1 70 70
V3-2 V3-2 V3-2
V3-3 30 30 50 V3-3 30 30| 30 V3-3 30 30
V3-4 50 V34 70 V34
V3-5 V3-5 V3-5 100 100
V4 10 10 2 V4 10 10 1 V4 10 10 0 0
V5 V5 V5
V5 6] 6 6 V5 6l 6 6 V5 6l 6 6 6
V6 V6 V6
V6 1.0 1.0 1.0 V6 1.0 1.0 1.0 V6 1.0 1.0 1.0 1.0
TOT Ac 4 4 4 TOT Ac 4 4 4 TOT Ac 4 4
Levee Loss Habitat
Reach Subunit Type TY 0 1 70 TY 0 1 70 TY 0 1 59 70
Gl Cc21 BR Vi 78 78 35 V1 78 7 21 V1 78 7 0 0
V2 5 5 0 V2 5 5 0 V2 5 5 0 0
V3-1 70 70 V3-1 70 70| V3-1 70 70
V3-2 V3-2 V3-2
V3-3 30 30 V3-3 30 30| V3-3 30 30
V3-4 40 V3-4 30 V3-4
V3-5 60 V3-5 70 V3-5 100 100
V4 7 7 2 \Z3 7 7 1 \Z 7 7 0 0
V5 V5 V5
V5 8] 8 8 V5 8] 8 8 V5 8] 8 8 8
V6 V6 V6
V6 1.0 1.0 1.0 V6 1.0 1.0 1.0 V6 1.0 1.0 1.0 1.0
TOT Ac 175 175 175 TOT Ac 175 175 175 TOT Ac 175 175 175 175
Levee Loss Habitat
Reach Subunit Type TY 0 1 70 TY 0 1 70 TY 0 1 70
Gl C19 FM Vi 79 79 79 Vi 79 79 79| V1 79 79 79
Force V2 10 10 10 V2 10 10 10 V2 10 10 10
Drained V3-1 65 65 65 V3-1 65 65 65 V3-1 65 65 65
V3-2 35 35 35 V3-2 35 35 35] V3-2 35 35 35
V3-3 V3-3 V3-3
V3-4 V34 V34
V3-5 V3-5 V3-5
V4 65 65 65 V4 65 65 65 V4 65 65 65
V5 V5 V5
V5 0 0 0 V5 0 0| 0 V5 0 0 0
V6 V6 V6
V6 0.0 0.0 0.0 V6 0.0 0.0 0.0 V6 0.0 0.0 0.0
TOT Ac 33 33 33| TOT Ac 33 33 33| TOT Ac 33 33 33
% FM 100 100 100 % FM 100 100 100 % FM 100 100 100
% INT 0 0 0 % INT 0 0| 0 % INT 0 0 0

Indirect Impacts WVAS

In addition to direct construction impacts, project implementation might alter
hydroperiod, salinity, and fish access to enclosed wetlands. Exterior wetlands could also
be affected through project-induced salinity reductions and/or salinity increases. The
HET examined hydrologic model results regarding project-induced water level changes.
There was little if any change, and the HET assumed that those changes were not
significant. Consequently, the HET did not attempt to assess impacts associated with
project-induced changes in hydroperiod.

13




The HET also examined predicted salinity changes for subunits inside and outside the
levee system. Because FWP salinities did not include the anticipated short-term HNC
Lock closures to provide saltwater intrusion protection, the HET merged salinity outputs
from a model run where the Lock was closed year-round with Plan 1 outputs (all gates
open year-round) to create a Modified Plan 1 salinity output. Due to widely varying
estimates of Lock closure duration, substantial uncertainty regarding Modified Plan 1
salinities, and the relatively minor change in predicted Modified Plan 1 salinities (which
used a liberal estimate of lock closure duration), the HET decided that project-induced
salinity reductions were too uncertain to quantify at this time. Predicted salinity increases
were noted for marshes south of the Lock, during lock closure periods. However, the
salinities remained within the optimal brackish marsh range according to WVA models.
As a result, the HET decided not to assess benefits or impacts associated with project-
induced salinity increases or decreases.

Because all Morganza floodgates and environmental structures would be closed only
upon approach of a tropical storm, fisheries access interruptions would occur on average
roughly 1 or 2 days per year. However, the duration of HNC Lock closures to reduce
saltwater intrusion would likely be greater, and could result in quantifiable fish access
interruptions. However, there were substantial uncertainties regarding the duration of
lock closures. Additionally, effects of HNC Lock closures would potentially be reduced
because the adjoining Bayou Grand Caillou floodgate would remain open to provide fish
access. Lacking more definitive information on project-induced water exchange flux, the
HET decided that the uncertainties were too great to propose project-induced reductions
in fisheries access. As a result of its evaluations, the HET decided not to quantify any
indirect impacts or indirect benefits associated with project implementation due to
hydrology changes or fisheries access reductions

Mitgation WVA:s.

To compensate for marsh losses associated with construction of levee reaches F1, F2, G1,
the HNC Lock, and the Bayou Grand Caillou Floodgate, the HET evaluated several
marsh creation projects under the medium SLR scenario. Construction impacts to fresh
and intermediate marshes would be mitigated by marsh creation in the intermediate
marshes of subunit B13 (open water areas south of Falgout Canal). Construction impacts
to brackish marshes would be mitigated via marsh creation in the Felix Lake area
(subunit B15 open water area immediately west of the HNC Lock). WVA variables used
to quantify benefits of proposed marsh creation measures are provided in Table C.
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Table C. WVA variables used to determine benefits of potential marsh creation mitigation projects.

Medium SLR Medium SLR
Loss Habitat FWOP| FWOP| FWOP| FwP FWP FWP FWP FWP FWP
Subunit Type TYO TY1l| TY70 TY1 TY3 TY5 TY6 TY32 TY70
B13 INT Vil 0 0 0 10 25 97 96 77 19
V2 0 0 0 0 0 0 0 0 0
V3-1 50 100 77
V3-2 23
V3-3 100 50
V3-4 15
V3-5 100] 100] 100 100 85
V4 20 20 0 100 100 100 100 100 5
V5 0 0 0 0 0 0 0 0
V5 5 5 5 4 4 4 4 4 4
V6
V6 1.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00
TOT Ac 100 100 100 100 100 100 100 100 100
% FM 0 0 0 0 0 0 0 0 0
% INT 100 100 100 100 100 100 100 100 100
Loss Habitat FWOP| FWOP| FWOP| FWP FWP FWP FWP FWP FWP
Subunit Type TYO TY1l| TY70 TY1 TY3 TY5 TY6 TY32 TY70
B15 BR Vi 0 0 0 10 25 99 99 90 64|
V2 0 0 0 0 0 0 0 0 0
V3-1 70 70 50 100 90
V3-2 20 10 25
V3-3 30 30 40 100 50 75
V3-4 40
V3-5 100
V4 60 60 0 100 100 100 100 100 70
V5
V5 5] 5 5 4 4 4 4 4 4
V6
V6 1 1 1 0.00 0.00 1 1 1 1
TOT Ac 500 500 500 500 500 500 500 500 500
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Predicting Future Acreage of Marsh Creation Mitigation Projects

Mathematical formulas were developed for use in Excel spreadsheets to calculate net
marsh creation project acres over time. A number of assumptions regarding loss rate
reduction and the rate at which vegetation colonizes the created marsh platform were
incorporated into those formulas and calculate the acres of functioning marsh for every
year of the project life. To include the additional marsh loss under the medium and high
SLR scenarios, the formulas under those scenarios were more complex than the formulas
to calculate marsh creation acres under the low SLR scenario.

Marsh Creation Assumptions:

a) The created marsh loss rate is initially 50% of the loss rate of surrounding marshes
provided that accretion above the created marsh platform is less than 10 inches.

b) The loss rate of created marsh will revert to background or baseline loss rates once 10
inches or more of post-construction accretion has occurred above the constructed marsh
platform.

c) Given a study area average accretion rate of 0.91 cm/yr (Table D), and assuming an
initial 3-yr settling period, 31 years is required to accrete 10 inches of soil above the
created marsh platform. Prior to that time, loss rate is 50% of the background loss rate.
Once 10 inches of soil has accreted, the loss rate reverts back to 100% of the background
rate.

d) The FWOP condition is assumed to be all open water. Consequently, no formulas are
needed to calculate FWOP marsh loss over time.

e) Functionality/vegetation of the created brackish marsh is per standard planted marsh
protocols (TY1 = 10%, TY3=25%, TY5= 100%).

f) Functionality/vegetation of the created intermediate marsh is per standard planted
marsh protocols (TY1= 10%, TY3=25%, TY5=100%).

g) Percent functionality for TY2 and TY4 is assumed to be midway between percent
functionality values for the year before and after (TY2 is 18% and TY4 is 63%).

h) Loss of constructed marsh platform assumed to occur immediately after construction
(at 50% of the marsh loss rate), independent of percent functionality/vegetation.

Formula inputs include:

1. AC  —the acres of marsh to be created.

2. YC  -year in which the marsh creation project is constructed.

3. MCLR - marsh creation loss rate in acres/yr. Calculated as (Polygon loss rate *
Created acres)*50%. A loss rate is indicated by a negative value.

4. RCH - year FWP loss rate reverts from 50% of the polygon loss rate to 100% of the

polygon loss rate. This year is calculated as the YC + 31 years.

YR  —calendar year

6. SLR - additional loss rate due to increased sea level rise under the medium and
high SLR scenarios (see Figure 5 and associated discussion above). SLR values
increase each year after sea level rise acceleration begins in 2010.

7. PAC - prior year’s marsh creation acreage.

o
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Table D. Terrebonne Basin marsh soil accretion measurements from Jarvis (2010).

Time
Location Period Habitat Type Method | (cml/yr) | Reference
Deteriorating brackish 1989-1994 | Brackish 137Cs 0.96 Nyman et al., 2006
Stable brackish 1989-1994 | Brackish 137Cs 0.88 Nyman et al., 2006
N Billy Goat Bay 1963-1990 | Brackish/saline 137Cs 1.06 Nyman et al., 1993
N Madison Bay 1963-1990 | Brackish/saline 137Cs 1.33 Nyman et al., 1993
SE Madison Bay 1963-1990 | Brackish/saline 137Cs 0.67 Nyman et al., 1993
W Madison Bay 1963-1990 | Brackish/saline 137Cs 0.78 Nyman et al., 1993
Bay la Peur 1963-1990 | Saline 137Cs 0.78 Nyman et al., 1993
Charles Theriot 1963-1990 | Saline 137Cs 0.98 Nyman et al., 1993
Chitigue (upstream) 1963-1990 | Saline 137Cs 1.22 Nyman et al., 1993
Chitigue (midstream) 1963-1990 | Saline 137Cs 0.75 Nyman et al., 1993
Chitigue (downstream) 1963-1990 | Saline 137Cs 0.98 Nyman et al., 1993
deMangue (upstream) 1963-1990 | Saline 137Cs 0.94 Nyman et al., 1993
deMangue (midstream) | 1963-1990 | Saline 137Cs 1.28 Nyman et al., 1993
deMangue
(downstream) 1963-1990 | Saline 137Cs 0.56 Nyman et al., 1993
DuFrene 1963-1990 | Saline 137Cs 0.55 Nyman et al., 1993
Fourleauge Bay 1975-1979 | Saline 137Cs 0.66 Baumann et al., 1984
Grand Bayou 1963-1990 | Saline 137Cs 1.04 Nyman et al., 1993
Lake Barre 1963-1990 | Saline 137Cs 1.78 Nyman et al., 1993
Rybczyk and Cahoon,
Old Oyster Bayou 1992-2000 | Saline 137Cs 0.48 2002
Stable saline 1989-1994 | Saline 137Cs 0.59 Nyman et al., 2006
Average
= 0.91

FWP Excel Formula for Marsh Creation Acres — Low SLR Scenario:

=IF(YR<YC,0,IF(YR=YC,(AC+MCLR)*0.1,IF(YR=YC+1,(AC+2*MCLR)*0.18,IF(YR=Y C+2,(AC+3*
MCLR)*0.25,IF(YR=YC+3,(AC+4*MCLR)*0.63,IF(YR=YC+4,(AC+5*MCLR),IF(YR<RCH, IF(PAC+
MCLR<0,0,PAC+MCLR),IF(PAC+2*MCLR<0,0,PAC+2*MCLR)))))))).

FWP Excel Formula for Marsh Creation Acres — Medium and High Scenario:

=IF(YR<YC,0,IF(YR=YC,(AC+MCLR+SLR*AC)*0.1,IF(YR=YC+1,(AC+2*MCLR+SLR*AC)*0.18,
IF(YR=YC+2,(AC+3*MCLR+SLR*AC)*0.25,IF(YR=Y C+3,(AC+4*MCLR+SLR*AC)*0.63,
IF(YR=YC+4,(AC+5*MCLR+SLR*AC),IF(YR<RCH,IF(PAC+MCLR+AC*SLR<0,0,PAC+MCLR+
AC*SLR),IF(PAC+2MCLR+AC*SLR<0,0,PAC+MCLR+AC*SLR)))))))).
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Low SLR Scenario - Construction Impacts Summary by Reach and Habitat Type

BR Tidal Total Total Total
Fresh Tidal Habitats INT Tidal Habitats Habitats SAL Tidal Habitats Force Drained (non-tidal) Tidal Tidal Marsh
Hwds Swamp Marsh Water* Marsh Water* Marsh Water* Marsh Water* Marsh Water Water* Marsh
3% Levee Reach (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) acres acres (acres)
Barrier 170.00 475.06 157.46 6.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.07 157.46 157.46
A 65.18 50.89 305.59 38.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 38.51 305.59 305.59
B 0.00 0.00 103.37 14.65 26.73 112.30 0.00 0.00 0.00 0.00 0.00 37.41 126.95 130.10 130.10
E-1 0.00 0.00 0.00 0.00 56.01 135.57 0.00 0.00 0.00 0.00 0.00 0.00 135.57 56.01 56.01
E-2 0.00 0.00 0.00 0.00 9.36 154.43 0.00 0.00 0.00 0.00 0.00 1.38 154.43 9.36 9.36
F-1 0.00 0.00 0.00 0.00 74.58 15.69 216.70 67.68 0.00 0.00 0.00 0.00 83.37 291.28 291.28
F-2 0.00 0.00 0.00 0.00 119.80 31.64 0.00 0.00 0.00 0.00 0.00 0.00 31.64 119.80 119.80
G-1 0.00 0.00 0.00 0.00 0.00 0.00 110.80 34.73 0.00 0.00 14.06 5.10 34.73 110.80 124.86
G-2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 28.53 63.27 0.00 0.00 63.27 28.53 28.53
G-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 33.40 16.20 0.00 0.00 16.20 33.40 33.40
H-1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 83.43 53.35 0.00 0.00 53.35 83.43 83.43
H-2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 138.14 71.95 0.00 0.00 71.95 138.14 138.14
H-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 73.74 192.95 0.00 0.00 192.95 73.74 73.74
11 0.00 0.00 0.00 0.00 0.00 0.00 74.36 73.47 0.39 0.20 0.00 0.15 73.67 74.75 74.75
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 66.00 95.15 0.00 0.91 95.15 66.00 66.00
I3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 69.15 109.55 0.00 0.00 109.55 69.15 69.15
J-1 0.00 0.00 0.00 0.00 39.97 151.21 0.00 0.00 1.56 10.33 0.00 0.25 161.54 41.53 4153
)2 0.00 0.00 0.00 0.00 0.00 0.00 25.86 177.14 24.51 157.09 17.25 1.29 334.23 50.37 67.62
-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17.65 89.83 0.00 0.00 89.83 17.65 17.65]  Total Mitigation Marsh Net marsh Total Mitigation
K 0.00 0.00 0.00 0.00 0.00 0.00 88.84 413.09 0.00 0.00 0.00 0.20 413.09 88.84 88.84 Created after marsh created
L 0.00 0.00 0.00 0.00 70.99 35.22 70.80 101.57 0.00 0.00 0.00 5.36 136.79 141.79 141.79 with Constr$$ with Constr$$
Total previous 235.18 525.95 566.42 59.23 397.44 636.06 587.36 867.68 536.50 859.87 3131 52.05 2,422.84 2,087.72 2,119.03 2,880.16 1,175.00 944.03 1,705.16
Mitigation $ 52,209,960 $ 58,380,450 $ 169,522,400 | $ 280,112,810 $ 75,522,400 | $ 186,112,810
Monitoring $ 658504 $ 1,472,660 $ 5,933,284 | $ 8,064,448 $ 5933284 |$ 8,064,448
LG [ 23.85| 0.00] 0.00] 0.00] 18.68| 0.70] 0.00] 0.00] 0.00] 0.00] 0.00] 11.13| 0.70 18.68| 18.68 42.53 42.53
Mitigation $ 5294700 $ - $ 1,494,400 6,789,100.00 $ 6,789,100
Monitoring $ 66,780 $ - $ 52,304 119,084.00 $ 119,084
LL | 171.06] 35.66| 85.67| 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 2.84] 0.00 85.67| 85.67 292.39 292.39
Mitigation $ 37975320 $ 3,958,260 $ 6,853,600 | $ 48,787,180 $ 48,787,180
Monitoring $ 478,968 $ 99,848 $ 239,876 | $ 818,692 $ 818,692
TOTAL [ 430.09| 561.61] 652.09| 59.23| 416.12| 636.76| 587.36] 867.68| 536.50| 859.87| 3131 66.02| 2,423.54 2,192.07| 2,223.38 3,215.08 2,040.08
Mitigation $ 95479980 $ 62,338,710 $ 177,870,400 | $ 335,689,090 $ 241,689,090
Monitoring $ 1204252 $ 1,572,508 $ 6,225,464 | $ 9,002,224 $ 9,002,224
Low SLR Scenario - Construction Impacts Summary by Reach and Habitat Type
BR Tidal Total Total Total
Fresh Tidal Habitats INT Tidal Habitats Habitats SAL Tidal Habitats Force Drained (non-tidal) Tidal Tidal Marsh
Hwds Swamp Marsh Water* Marsh Water* Marsh Water* Marsh Water* Marsh Water Water* Marsh

1% Levee Reach (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) acres acres (acres)
Barrier 201.87 547.48 208.82 47.90 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 47.90 208.82 208.82
A 80.52 12.89 361.65 43.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 43.00 361.65 361.65
B 0.00 0.00 143.61 19.50 38.71 150.57 0.00 0.00 0.00 0.00 0.00 38.95 170.07 182.32 182.32
E-1 0.00 0.00 0.00 0.00 93.87 191.04 0.00 0.00 0.00 0.00 0.00 0.00 191.04 93.87 93.87
E-2 0.00 0.00 0.00 0.00 38.80 215.69 0.00 0.00 0.00 0.00 0.00 4.16 215.69 38.80 38.80
F-1 0.00 0.00 0.00 0.00 83.58 16.33 275.69 78.16 0.00 0.00 0.00 0.00 94.49 359.27 359.27
F-2 0.00 0.00 0.00 0.00 146.71 41.58 0.00 0.00 0.00 0.00 0.00 0.00 41.58 146.71 146.71
G-1 0.00 0.00 0.00 0.00 0.00 0.00 138.74 40.68 0.00 0.00 26.39 0.00 40.68 138.74 165.13
G-2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 52.67 95.89 0.00 0.00 95.89 52.67 52.67
G-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 42.94 28.74 0.00 0.00 28.74 42.94 42.94
H-1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 112.08 79.04 0.00 0.00 79.04 112.08 112.08
H-2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 186.61 106.34 0.00 0.00 106.34 186.61 186.61
H-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 102.52 119.39 0.00 0.00 119.39 102.52 102.52
11 0.00 0.00 0.00 0.00 0.00 0.00 82.63 100.54 0.41 0.22 0.00 0.15 100.76 83.04 83.04
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 86.32 139.14 0.00 0.91 139.14 86.32 86.32
I3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 90.63 143.58 0.00 0.00 143.58 90.63 90.63
J-1 0.00 0.00 0.00 0.00 79.26 216.48 0.00 0.00 1.96 12.77 2.36 0.76 229.25 81.22 83.58
)2 0.00 0.00 0.00 0.00 0.00 0.00 40.39 299.67 34.52 200.03 28.28 2.04 499.70 74.91 103.19
-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.58 123.15 0.00 4.34 123.15 25.58 25.58]  Total Mitigation Marsh Net marsh Total Mitigation
K 0.00 0.00 0.00 0.00 0.00 0.00 138.99 551.99 0.00 0.00 0.00 0.37 551.99 138.99 138.99 Created after marsh created
L 0.00 0.00 0.00 0.00 105.49 69.51 106.92 127.52 0.00 0.00 0.00 6.84 197.03 212.41 212.41 with Constr$$ with Constrs$
Total previous 282.39 560.37 714.08 110.40 586.42 901.21 783.36 1,198.56 736.24 1,048.29 57.03 58.52 3,258.45 2,820.10 2,877.13 3,719.89 1,175.00 1,702.13 2,544.89
Mitigation $ 62,690,580 $ 62,201,070 $ 230,170,400 | $ 355,062,050 $ 136,170,400 | $ 261,062,050
Monitoring $ 790,692 $ 1,569,036 $ 8,055,964 | $ 10,415,692 $ 8055964 | $ 10,415,692
LG [ 50.95| 0.00] 0.00] 0.00] 29.69| 1.11] 0.00] 0.00] 0.00] 0.00] 0.00] 18.39| 1.11 29.69| 29.69 80.64 80.64
Mitigation $ 11,310,900 $ - $ 2,375,200 13,686,100.00 $ 13,686,100
Monitoring $ 142,660 $ - $ 83,132 225,792.00 $ 225,792
LL | 186.92| 38.92| 88.72| 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 2.84] 0.00 88.72| 88.72 314.56 314.56
Mitigation $ 41,496,240 $ 4,320,120 $ 7,097,600 | $ 52,913,960 $ 52,913,960
Monitoring $ 523,376 $ 108,976 $ 248,416 | $ 880,768 $ 880,768
TOTAL [ 520.26| 599.29| 802.80| 110.40| 616.11] 902.32] 783.36] 1,198.56] 736.24| 1,048.29] 57.03| 79.75| 3,259.56 2,938.51| 2,995.54 4,115.09 2,940.09
Mitigation $ 115,497,720 $ 66,521,190 $ 239643200 $ 421,662,110 $ 327,662,110
Monitoring $ 1456728 $ 1,678,012 $ 8,387,512 | $ 11,522,252 $ 11,522,252




Intermediate SLR Scenario - Construction Impacts Summary by Reach and Habitat Type

INT Tidal BR Tidal SAL Tidal Total Total Total
Fresh Tidal Habitats Habitats Habitats Habitats Force Drained (non-tidal) Tidal Tidal Marsh
Hwds Swamp Marsh Water* Marsh Water* Marsh Water* Marsh Water* Marsh Water Water* Marsh
3% Levee Reach (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) acres acres (acres)
Barrier 170.00 475.06 157.05 6.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.48 157.05 157.05
A 65.18 50.89 305.02 39.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 39.08 305.02 305.02
B 0.00 0.00 103.31 14.65 26.72 112.37 0.00 0.00 0.00 0.00 0.00 37.41 127.02 130.03 130.03
E-1 0.00 0.00 0.00 0.00 55.97 135.61 0.00 0.00 0.00 0.00 0.00 0.00 135.61 55.97 55.97
E-2 0.00 0.00 0.00 0.00 9.36 154.43 0.00 0.00 0.00 0.00 0.00 1.38 154.43 9.36 9.36
F-1 0.00 0.00 0.00 0.00 74.53 15.74 216.56 67.82 0.00 0.00 0.00 0.00 83.56 291.09 291.09
F-2 0.00 0.00 0.00 0.00 119.70 31.74 0.00 0.00 0.00 0.00 0.00 0.00 31.74 119.70 119.70
G-1 0.00 0.00 0.00 0.00 0.00 0.00 110.69 34.84 0.00 0.00 14.06 5.10 34.84 110.69 124.75
G-2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 28.50 63.30 0.00 0.00 63.30 28.50 28.50
G-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 33.37 16.23 0.00 0.00 16.23 33.37 33.37
H-1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 83.38 53.40 0.00 0.00 53.40 83.38 83.38
H-2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 138.02 72.07 0.00 0.00 72.07 138.02 138.02
H-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 73.68 193.01 0.00 0.00 193.01 73.68 73.68
-1 0.00 0.00 0.00 0.00 0.00 0.00 74.30 73.53 0.39 0.20 0.00 0.15 73.73 74.69 74.69
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 65.89 95.26 0.00 0.91 95.26 65.89 65.89
I-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 69.03 109.67 0.00 0.00 109.67 69.03 69.03
1 0.00 0.00 0.00 0.00 39.94 151.24 0.00 0.00 1.56 10.33 0.00 0.25 161.57 41.50 41.50
12 0.00 0.00 0.00 0.00 0.00 0.00 25.85 177.15 24.47 157.13 17.25 1.29 334.28 50.32 67.57|3% alternative
13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17.61 89.87 0.00 0.00 89.87 17.61 17.61]  Total Mitigation Marsh Net marsh Total Mitigation
K 0.00 0.00 0.00 0.00 0.00 0.00 88.76 413.17 0.00 0.00 0.00 0.20 413.17 88.76 88.76 Created after marsh created
L 0.00 0.00 0.00 0.00 70.87 35.34 70.67 101.70 0.00 0.00 0.00 5.36 137.04 141.54 141.54 with Constr$$ with Constr$$
Total previous 235.18 525.95 565.38 60.21 397.09 636.47 586.83 868.21 535.90 860.47 31.31 52.05 2,425.36 2,085.20 2,116.51 2,877.64 1,175.00 941.51 1,702.64
Mitigation $ 52,209,960 $ 58,380,450 $ 169,320,800 | $ 279,911,210 $ 75,320,800 | $ 185,911,210
Monitoring $ 658,504 $ 1,472,660 $ 5,926,228 | $ 8,057,392 $ 59262283 8,057,392
LG | 23.85| 0.00| 0.00] 0.00| 18.67| 0.71] 0.00] 0.00| 0.00] 0.00| 0.00] 11.13] 0.71 18.67| 18.67 42.52 42.52
Mitigation $ 5294700 $ - $ 1,493,600 6,788,300.00 $ 6,788,300
Monitoring $ 66,780 $ - $ 52,276 119,056.00 $ 119,056
LL | 171.06| 35.66| 85.64| 0.03 0.00] 0.00| 0.00] 0.00| 0.00] 0.00| 0.00] 2.84| 0.03 85.64| 85.64 292.36 292.36
Mitigation $ 37975320 $ 3,958,260 $ 6,851,200 | $ 48,784,780 $ 48,784,780
Monitoring $ 478,968 $ 99,848 $ 239,792 | $ 818,608 $ 818,608
TOTAL | 430.09| 561.61| 651.02| 60.24| 415.76| 637.18| 586.83| 868.21 535.90] 860.47| 31.31] 66.02| 2,426.10 2,189.51] 2,220.82 3,212.52 2,037.52
Mitigation $ 95479980 $ 62,338,710 $ 177,665,600 | $ 335,484,290 $ 241,484,290
Monitoring $  1,204252 $ 1,572,508 $ 6,218,296 | $ 8,995,056 $ 8,995,056
Intermediate SLR Scenario - Construction Impacts Summary by Reach and Habitat Type
INT Tidal BR Tidal Total Total Total
Fresh Tidal Habitats Habitats Habitats SAL Tidal Habitats Force Drained (non-tidal) Tidal Tidal Marsh
Hwds Swamp Marsh Water* Marsh Water* Marsh Water* Marsh Water* Marsh Water Water* Marsh

1% Levee Reach (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) acres acres (acres)
Barrier 201.87 547.48 208.70 48.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 48.02 208.70 208.70
A 80.52 12.89 361.46 43.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 43.19 361.46 361.46
B 0.00 0.00 143.53 19.51 38.69 150.66 0.00 0.00 0.00 0.00 0.00 38.95 170.17 182.22 182.22
E-1 0.00 0.00 0.00 0.00 93.80 191.11 0.00 0.00 0.00 0.00 0.00 0.00 191.11 93.80 93.80
E-2 0.00 0.00 0.00 0.00 38.77 215.72 0.00 0.00 0.00 0.00 0.00 4.16 215.72 38.77 38.77
F-1 0.00 0.00 0.00 0.00 83.52 16.39 275.52 78.33 0.00 0.00 0.00 0.00 94.72 359.04 359.04
F-2 0.00 0.00 0.00 0.00 146.59 41.70 0.00 0.00 0.00 0.00 0.00 0.00 41.70 146.59 146.59
G-1 0.00 0.00 0.00 0.00 0.00 0.00 138.60 40.82 0.00 0.00 26.39 0.00 40.82 138.60 164.99
G-2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5261 95.95 0.00 0.00 95.95 52.61 52.61
G-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 42.89 28.79 0.00 0.00 28.79 42.89 42.89
H-1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 111.99 79.13 0.00 0.00 79.13 111.99 111.99
H-2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 186.44 106.51 0.00 0.00 106.51 186.44 186.44
H-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 102.43 119.48 0.00 0.00 119.48 102.43 102.43
-1 0.00 0.00 0.00 0.00 0.00 0.00 82.56 100.61 0.41 0.22 0.00 0.15 100.83 82.97 82.97
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 86.18 139.28 0.00 0.91 139.28 86.18 86.18
I-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 90.47 143.74 0.00 0.00 143.74 90.47 90.47
-1 0.00 0.00 0.00 0.00 79.20 216.54 0.00 0.00 1.96 12.77 2.36 0.76 229.31 81.16 83.52
12 0.00 0.00 0.00 0.00 0.00 0.00 40.36 299.70 34.46 200.09 28.28 2.04 499.79 74.82 103.10 1% alternative
13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.53 123.20 0.00 434 123.20 25.53 2553 Total Mitigation Marsh Net marsh Total Mitigation
K 0.00 0.00 0.00 0.00 0.00 0.00 138.88 552.10 0.00 0.00 0.00 0.37 552.10 138.88 138.88 Created after marsh created
L 0.00 0.00 0.00 0.00 105.40 69.60 106.81 127.63 0.00 0.00 0.00 6.84 197.23 21221 212.21 with Constr$$ with Constr$$
Total previous 282.39 560.37 713.69 110.72 585.97 901.73 782.73 1,199.19 735.37 1,049.16 57.03 58.52 3,260.79 2,817.76 2,874.79 3,717.55 1,175.00 1,699.79 2,542.55
Mitigation $ 62,690,580 $ 62,201,070 $ 229,983,200 | $ 354,874,850 $ 135,983,200 | $ 260,874,850
Monitoring $ 790,692 $ 1,569,036 $ 8,049,412 | $ 10,409,140 $ 8049412 10,409,140
LG | 50.95| 0.0 0.00] 0.00| 29.67| 1.13] 0.00] 0.00| 0.00] 0.00| 0.00] 18.39] 1.13 29.67| 29.67 80.62 80.62
Mitigation $ 11,310,900 $ - $ 2,373,600 13,684,500.00 $ 13,684,500
Monitoring $ 142,660 $ - $ 83,076 225,736.00 $ 225,736
LL | 186.92| 38.92| 88.69| 0.03] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 2.84] 0.03 88.69| 88.69 314.53 314.53
Mitigation $ 41,496,240 $ 4,320,120 $ 7,095,200 | $ 52,911,560 $ 52,911,560
Monitoring $ 523376 $ 108,976 $ 248,332 | $ 880,684 $ 880,684
TOTAL | 520.26 599.29| 802.38| 110.75] 615.64| 902.86| 782.73| 1,199.19] 735.37| 1,049.16 57.03 79.75] 3,261.95 2,936.12| 2,993.15 4,112.70 2,937.70
Mitigation $ 115,497,720 $ 66,521,190 $ 239,452,000 | $ 421,470,910 $ 327,470,910
Monitoring $ 1,456,728 $ 1,678,012 $ 8,380,820 | $ 11,515,560 $ 11,515,560




High SLR Scenario - Construction Impacts Summary by Reach and Habitat Type

INT Tidal BR Tidal SAL Tidal Total Total Total
Fresh Tidal Habitats Habitats Habitats Habitats Force Drained (non-tidal) Tidal Tidal Marsh
Hwds Swamp Marsh Water* Marsh Water* Marsh Water* Marsh Water* Marsh Water Water* Marsh
3% Levee Reach (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) acres acres (acres)
Barrier 170.00 475.06 155.71 7.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.82 155.71 155.71
A 65.18 50.89 303.14 40.96 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 40.96 303.14 303.14
B 0.00 0.00 103.12 14.68 26.67 112.58 0.00 0.00 0.00 0.00 0.00 37.41 127.26 129.79 129.79
E-1 0.00 0.00 0.00 0.00 55.82 135.76 0.00 0.00 0.00 0.00 0.00 0.00 135.76 55.82 55.82
E-2 0.00 0.00 0.00 0.00 9.34 154.45 0.00 0.00 0.00 0.00 0.00 138 154.45 9.34 9.34
F-1 0.00 0.00 0.00 0.00 74.34 15.93 216.14 68.24 0.00 0.00 0.00 0.00 84.17 290.48 290.48
F-2 0.00 0.00 0.00 0.00 119.38 32.06 0.00 0.00 0.00 0.00 0.00 0.00 32.06 119.38 119.38
G-1 0.00 0.00 0.00 0.00 0.00 0.00 110.34 35.19 0.00 0.00 14.06 5.10 35.19 110.34 124.40
G-2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 28.41 63.39 0.00 0.00 63.39 28.41 28.41
G-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 33.25 16.35 0.00 0.00 16.35 33.25 33.25
H-1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 83.18 53.60 0.00 0.00 53.60 83.18 83.18
H-2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 137.62 72.47 0.00 0.00 72.47 137.62 137.62
H-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 73.47 193.22 0.00 0.00 193.22 73.47 73.47
11 0.00 0.00 0.00 0.00 0.00 0.00 74.11 73.72 0.39 0.20 0.00 0.15 73.92 74.50 74.50
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 65.53 95.62 0.00 0.91 95.62 65.53 65.53
13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 68.65 110.05 0.00 0.00 110.05 68.65 68.65
J-1 0.00 0.00 0.00 0.00 39.85 151.33 0.00 0.00 1.55 10.34 0.00 0.25 161.67 41.40 41.40
)2 0.00 0.00 0.00 0.00 0.00 0.00 25.78 177.22 24.33 157.27 17.25 1.29 334.49 50.11 67.36
-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17.49 89.99 0.00 0.00 89.99 17.49 17.49|  Total Mitigation Marsh Net marsh Total Mitigation
K 0.00 0.00 0.00 0.00 0.00 0.00 88.51 413.42 0.00 0.00 0.00 0.20 413.42 88.51 88.51 Created after marsh created
L 0.00 0.00 0.00 0.00 70.47 35.74 70.18 102.19 0.00 0.00 0.00 5.36 137.93 140.65 140.65 with Constr$$ with Constr$$
Total previous 235.18 525.95 561.97 63.46 395.87 637.85 585.06 869.98 533.87 862.50 3131 52.05 2,433.79 2,076.77 2,108.08 2,869.21 1,175.00 933.08 1,694.21
Mitigation $ 52,209,960 $ 58,380,450 $ 168,646,400 | $ 279,236,810 $ 74,646,400 | $ 185,236,810
Monitoring $ 658504 $ 1,472,660 $ 5,902,624 | $ 8,033,788 $ 5902624 | $ 8,033,788
LG [ 23.85| 0.00] 0.00] 0.00] 18.63| 0.75| 0.00] 0.00] 0.00] 0.00] 0.00] 11.13| 0.75 18.63| 18.63 42.48 42.48
Mitigation $ 5294700 $ - $ 1,490,400 6,785,100.00 $ 6,785,100
Monitoring $ 66,780 $ - $ 52,164 118,944.00 $ 118,944
LL | 171.06] 35.66| 85.56| 0.11] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 2.84] 0.11 85.56] 85.56 292.28 292.28
Mitigation $ 37975320 $ 3,958,260 $ 6,844,800 | $ 48,778,380 $ 48,778,380
Monitoring $ 478,968 $ 99,848 $ 239,568 | $ 818,384 $ 818,384
TOTAL [ 430.09| 561.61] 647.53| 63.57| 414.50] 638.60| 585.06 869.98| 533.87| 862.50| 3131 66.02| 2,434.65 2,180.96| 2,212.27 3,203.97 2,028.97
Mitigation $ 95479980 $ 62,338,710 $ 176,981,600 | $ 334,800,290 $ 240,800,290
Monitoring $ 1204252 $ 1,572,508 $ 6,194,356 | $ 8,971,116 $ 8,971,116
High SLR Scenario - Construction Impacts Summary by Reach and Habitat Type
INT Tidal BR Tidal Total Total Total
Fresh Tidal Habitats Habitats Habitats SAL Tidal Habitats Force Drained (non-tidal) Tidal Tidal Marsh
Hwds Swamp Marsh Water* Marsh Water* Marsh Water* Marsh Water* Marsh Water Water* Marsh

1% Levee Reach (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) acres acres (acres)
Barrier 201.87 547.48 208.32 48.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 48.40 208.32 208.32
A 80.52 12.89 360.85 43.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 43.80 360.85 360.85
B 0.00 0.00 143.28 19.54 38.61 150.96 0.00 0.00 0.00 0.00 0.00 38.95 170.50 181.89 181.89
E-1 0.00 0.00 0.00 0.00 93.55 191.36 0.00 0.00 0.00 0.00 0.00 0.00 191.36 93.55 93.55
E-2 0.00 0.00 0.00 0.00 38.68 215.81 0.00 0.00 0.00 0.00 0.00 4.16 215.81 38.68 38.68
F-1 0.00 0.00 0.00 0.00 83.32 16.59 274.98 78.87 0.00 0.00 0.00 0.00 95.46 358.30 358.30
F-2 0.00 0.00 0.00 0.00 146.19 42.10 0.00 0.00 0.00 0.00 0.00 0.00 42.10 146.19 146.19
G-1 0.00 0.00 0.00 0.00 0.00 0.00 138.16 41.26 0.00 0.00 26.39 0.00 41.26 138.16 164.55
G-2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 52.44 96.12 0.00 0.00 96.12 52.44 52.44
G-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 42.72 28.96 0.00 0.00 28.96 42.72 42.72
H-1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 111.75 79.37 0.00 0.00 79.37 111.75 111.75
H-2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 185.91 107.04 0.00 0.00 107.04 185.91 185.91
H-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 102.13 119.78 0.00 0.00 119.78 102.13 102.13
I-1 0.00 0.00 0.00 0.00 0.00 0.00 82.35 100.82 0.41 0.22 0.00 0.15 101.04 82.76 82.76
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 85.71 139.75 0.00 0.91 139.75 85.71 85.71
I3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 89.97 144.24 0.00 0.00 144.24 89.97 89.97
J-1 0.00 0.00 0.00 0.00 79.02 216.72 0.00 0.00 1.95 12.78 2.36 0.76 229.50 80.97 83.33
)2 0.00 0.00 0.00 0.00 0.00 0.00 40.26 299.80 34.26 200.29 28.28 2.04 500.09 74.52 102.80
-3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.36 123.37 0.00 4.34 123.37 25.36 25.36] Total Mitigation Marsh Net marsh Total Mitigation
K 0.00 0.00 0.00 0.00 0.00 0.00 138.47 552.51 0.00 0.00 0.00 0.37 552.51 138.47 138.47 Created after marsh created
L 0.00 0.00 0.00 0.00 105.09 69.91 106.43 128.01 0.00 0.00 0.00 6.84 197.92 211.52 211.52 with Constr$$ with Constr$$
Total previous 282.39 560.37 712.45 111.74 584.46 903.45 780.65 1,201.27 732.61 1,051.92 57.03 58.52 3,268.38 2,810.17 2,867.20 3,709.96 1,175.00 1,692.20 2,534.96
Mitigation $ 62,690,580 $ 62,201,070 $ 229,376,000 | 354,267,650 $ 135,376,000 | $ 260,267,650
Monitoring $ 790,692 $ 1,569,036 $ 8,028,160 | $ 10,387,888 $ 8,028,160 | $ 10,387,888
LG [ 50.95| 0.00] 0.00] 0.00] 29.61] 1.19] 0.00] 0.00] 0.00] 0.00] 0.00] 18.39| 1.19 29.61] 29.61 80.56 80.56
Mitigation $ 11,310,900 $ - $ 2,368,800 13,679,700.00 $ 13,679,700
Monitoring $ 142,660 $ - $ 82,908 225,568.00 $ 225,568
LL | 186.92| 38.92| 88.60| 0.12] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 2.84] 0.12 88.60| 88.60 314.44 314.44
Mitigation $ 41,496,240 $ 4,320,120 $ 7,088,000 | $ 52,904,360 $ 52,904,360
Monitoring $ 523,376 $ 108,976 $ 248,080 | $ 880,432 $ 880,432
TOTAL [ 520.26| 599.29| 801.05| 111.86] 614.07| 904.64] 780.65| 1,201.27| 732.61| 1,051.92] 57.03| 79.75| 3,269.69 2,928.38| 2,985.41 4,104.96 2,929.96
Mitigation $ 115,497,720 $ 66,521,190 $ 238,832,800 420,851,710 $ 326,851,710
Monitoring $ 1456728 $ 1,678,012 $ 8,359,148 | $ 11,493,888 $ 11,493,888




Low SLR | Medium SLR High SLR Summary of Morganza Indirect Impacts for Constructable Features ONLY
B5 2.691 -6.326  -0.169

B4 -139.248 13.575 9.293 Best Case Scenario Worse Case

B3 1.495 -0.292 -0.249 AAHUs Scenario AAHUs
B1, B2 9.983 -36.465  -29.914 Med SLR High SLR| Med SLR _High SLR
C20 100 Year 1.238 -7.068 -14.780 March 2013 Operation Plan

Bayou Dulac -0.817 -64.014  -94.552 "plan as is" -216 -287 -577 -331
Robin Canal 0.314 -77.745 -112.631 March 2013 Operation Plan

Cc8 0.219 -3.029 -4.463 with "foreseeable future change" -375 -380 -750 -430
C5-C7,C9 0.390 -24.197 -25.502

C1-C4 4.379 -10.135  -14.122

Total AAHUs -119.355 -215.694 -287.087



Notes

Medium SLR Scenario

Medium SLR Scenario

HIGH SLR Scenario

HIGH SLR Scenario

2015 2016 2085 2016 2020 2039 2062 2085 2015 2016 2058 2068 2085 2016 2020 2058 2068 2085
FWOP| FWOP| FWOP Fwp|  Fwp[  FwP| FwP FWP| Fwop| Fwop| Fwop| Fwor| Fwop| Fwp| FwP| FwP[ FwP| FwP
TYo| TY1] TY70 TV1 Tys|  Tv24|  Tvar|  Ty70) Reach  Polygon Tvo| Tvi| Tva3]  Tvs3| Tvrol  Tva Tvs|  Tvas] Tvs3|  Tv70
B5 INT| w1 66 66 43 66 65 43 B5 INT| B5 INT V1 66 66 40 0 0 66 65 40 0 0
v2 12 12 5 12 14 5 v2 12 12 5 0 0 12 14 6 0 0
V31 35 35 0 35 32 0 V31 35 35 0 0 0 35 32 0 0 0
v3-2 36 36 30 36 38 30 V32 36 36 0 0 0 36 38 22 0 0
v3-3 0 0 11 0 1 11] v3-3 0 0 0 0 0 0 1 16 0 0
V34 29 29 59 29 29 59 0 v3-4 29 29 100 0 0 29 29 62 0 0
V35 0 0 0 0 0 0 high SLR | V35 0 0 0 100| 100 0 0 0 100 100
va 10 10 7 10 10 7 va 10 10 7 0 0 10 10 7 0 0
V5 V5
V5 4.1 4.1 6.1 4.1 3.9 6.2 V5 4.1 4.2 6.6 7.2 8.2 4.2 4.0 5.6 5.9 7.0
V6 V6
V6 0.990| 0.990| 0.990 0.990|  0.781 0577 V6 0990 0990 0.990] 0.990| 0990] 0990| 0778 0371 0.190|  0.190
TOT Ac| 1,008 1,008 1,008 1,008] 1,008 0 TOT Ac| 1,008] 1,008 1,008 o 1008 1008 1008 1008 1,008 0
% FM 0 0 0 0 0 0 % FM 0 0 0 0 0 0 0 0 0 0
% INT 100] 100|100 100 100 0 % INT 100[ 100 100 o] 100] 100 100 100 100 0
2015 2016 2085 2016 2020 2039 2062 2085 2015 2016 2058 2068 2085 2016 2020 2058 2068 2085
FWOP| FWOP| FWOP Fwp|  Fwp[  FwP| FwP FWP| Fwop| Fwop| Fwop| Fwor| Fwop| Fwp| FwP| FwP[ FwP| FwP
TYo| TY1] TY70 TV1 Tys|  Tv24|  Tvar|  Ty70) Reach  Polygon Tvo| Tvi| Tva3]  Tvs3| Tvrol  Tva Tvs|  Tvas]  Tvs3|  TY70
B4 INT| VI 50 29 24 49 28 24 B4 INT| B4 INT VI 50 49 25 0 0 29 48 25 0 0
v2 6 6 2 6 8 3| 0 v2 6 6 1 0 0 6 8 2 0 0
V3-1 0 0 0 0 0 0 V3-1 0 0 0 0 0 0 0 0 0 0
v3-2 24 23 0 23 22 0 v3-2 24 23 0 0 0 23 22 0 0 0
v3-3 50 50 0 50 49 0 v3-3 50 50 0 0 0 50 49 0 0 0
v3-4 26 27| 100 27 29 100 0 v3-4 26 27 100 0 0 27 29 0 0 0
V35 0 0 0 0 0 0 0acres 2083 high SLR | Vv3-5 0 0 0 100|100 0 0 100 100 100
va 5 5 1 5 4 1 TY68) va 5 5 1 0 0 5 4 1 0 0
V5 0 V5
V5 3.4 3.4 45 3.4 3.1 4.2 V5 3.4 3.4 5.1 55 6.2 3.4 3.2 45 4.8 55
V6 V6
V6 | 0246 | 0.246 | 0.246 0.246| _ 0.203 0.162 0.385] V6 0.246| 0.246| 0.246]  0.246| 0.246] 0.246] 0203 0.120| 0.083|  0.083
TOT Ac| 4141 4141 4141 4141 a1s1|  aaa|  aas] 4141 TOT Ac| 4141 4141] 4141 of 4141 4141] 4141 4141 0 0
% FM 0 0 0 0 0 0 0 0 % FM 0 0 0 0 0 0 0 0 0 0
% INT 100] 100|100 100 100 100 100 100 % INT 100[ 100 100 o] 100] 100 100 100 0 0
2015 2016 2077 2085 2016 2020 2039 2062 2077 2085 2015 2016 2061 2085 2016 2020 2061 2085
Fwop| Fwor| Fwop| Fwop| Fwp| Fwp| FwP[ FwP Fwp FwP Fwop| Fwop| Fwop| Fwor| Fwp| Fwp| FwP| FwP
Tyo| Tvi] Tve2|  Tv7o]  Tvi Tys|  Tv24|  Tvar]  Tve2|  Tv70 Reach  Polygon Tvo| Tva| Tvael  Tv7o]  Tval  Tvs|  Tvae|  Tv70
B3 INT| VI 50 29 0 0 49 26 0 0 B3 INT| B3 INT VI 50 49 0 0 29 26 0 0
v2 8 8 0 0 8 10 0 0 0 v2 8 8 0 0 8 9 0 0
V3-1 30 30 0 0 30 23 0 0 V3-1 30 30 0 0 30 23 0 0
v3-2 10 9 0 0 9 11 0 0 v3-2 10 9 0 0 9 11 0 0
v3-3 0 0 0 0 0 2 0 0 v3-3 0 0 0 0 0 2 0 0
v3-4 60 61 0 0 61 64 0 0 0 V34 60 61 0 0 61 64 0 0
0 acres 2077| V35 0 o| 100 100 0 0 100 100 0acres 2061 high SLR | Vv3-5 0 0 100 100 0 0 100 100
Tve2| _va 6 6 0 0 6 5 0 0 TY46) va 6 6 0 0 6 5 0 0
V5 V5
V5 2.9 3.0 3.9 4.0 3.0 2.8 3.9 4.0 V5 2.9 3.1 4.9 6.0 3.1 3.0 4.4 52
V6 V6
V6 0.980| 0.980| 0980 0.980] 0.980[ 0.797 0683  0.618 V6 0980 0.980| 0.980|  0.980| 0.980| 0.794| 0.436]  0.280
TOT Ac| 570 570[ 570 570 570 570 570 570 570 570 TOT Ac| 570 570 570 o[ 570 570 570 570
% FM 0 0 0 0 0 0 0 0 0 0 % FM 0 0 0 0 0 0 0 0
% INT 100] 100|100 100[ 100 100 100 100 100 100 % INT 100[ 100 100 o] 100] 100 100 100




2015 2016 2085 2016 2020 2039 2062 2085 2015 2016 2058 2068 2085 2016 2020 2058 2068 2085
FWOP| FWOP| FWOP Fwp| Fwp| FwWP| FwP FWP) FWOP| FwoP| Fwop| Fwop| Fwor| Fwp| Fwp| FwP| FwP[ Fwp
TY0|  TY1l TY70 TY1 Tys|  Tv24l  Tvar|  TY70 Reach _ Polygon Tvo|  Tvil Tv43]  Tvs3[ Tvro] v Tys|  Tvas|  Tvs3]  Tv70
B1B2 FM| Vi 90 90 76 90 90 76 B1B2 FM | BL,B2 FM V1 90 90 67 0 0 90 89 67 0 0
v2 24 24 21 24 25 21 0 V2 24 24 17 0 0 24 24 17 0 0
V3-1 95 95 47 95 95 47 V31 95 95 6 o 0 95 94 6 o 0
v3-2 5 5 29 5 5 29 v3-2 5 5 54 o 0 5 6 54 0 0
V33 0 o 24 0 0 24 v3-3 0 0 40 0 0 0 0 40 0 0
V3-4 0 0 0 0 0 0 0 V3-4 0 o o 0 0 0 0 0 0 0
V3-5 0 0 0 0 0 0 high SLR | Vv3-5 0 0 0 100| 100 0 0 0 100 100
V4 35 35 25 35 35 25 Va4 35 35 18 0 0 35 35 18 0 0
V5 17 17 2.2 17 16 23 V5 17 17 2.8 3.0 34 17 17 25 2.6 3.1
V5 V5
V6 0.986] 0.986] 0.986 0.986] 0.804 0.625 V6 0.986] 0986 0.986] 0986 0.986] 0986 0801 0445 0.286] 0.286
V6 V6
TOT Ac| 3965 3965 3,965 3,965| 3965 3965 3,965 3,965 TOT Ac| 3965] 3,965 3,965 o| 3965] 3965 3965 3,965 3,965 0
% FM 100/  100| 100 100 100 100 100 100 % FM 100 100 100 o| 100| 100 100 100 100 0
% INT 0 0 0 0 0 0 0 0 % INT 0 0 0 0 0 0 0 0 0 0
2015 2016 2085 2016 2020 2039 2062 2085 2015 2016 2048 2058 2085 2016 2020 2048 2058 2085
FWOP| FWOP| FwoP Fwp|  Fwp|  FwWP|  FwP FWP) Fwop| Fwop| Fwop| Fwop| Fwop| Fwp| FwP| FwP| FwP[ Fwp
Tvo|  Tvi| TY70 TYL Tys|  Tv24l  Tvar| 170 Reach _ Polygon Tvol Tvil Tvas|  Tvas| Tvro]l  Tva Tys|  Tvas| Tva3]  Tv70
C20 BR| VI 54 54 15 54 52 15 C20 BR| C20 BR V1 54 54 30 0 0 54 52 30 0 0
35Yr v2 6 6 0 6 7 0 35Yr o V2 6 6 1 0 0 6 7 2 0 0
V3-1 0 o 0 0 0 0 V31 0 o o o 0 0 o 0 0 0
V3-2 58 58 0 58 54 0 v3-2 58 58 0 0 0 58 54 0 0 0
V33 0 0 0 0 0 0 v3-3 0 o 19 o 0 0 o 19 0 0
V3-4 42 42| 100 42 46 100 0 V3-4 42 42 81 0 0 42 46 81 0 0
V35 0 0 0 0 0 0 high SLR | v3-5 0 0 0 100| 100 0 0 0 100 100
V4 11 11 0 11 10 0 0acres 2074 V4 11 11 1 0 0 11 10 1 0 0
V5 TY59 V5
V5 5.4 5.4 7.5 5.4 il 8.1 V5 5.4 5.5 7.2 7.7 9.1 SI5] 5.2 6.8 6.9 8.3
V6 V6
V6 0.990| 0.990| 0.990 0.990| 0596 0.456 V6 0.990| 0990 0.990| 0.990| 0.990] 0990 0594| 0.525| 0.314| 0.190
TOT Ac| 62|  462] 462 462 462 462 462 462 TOTAc| 462|462 462 462| 462 462 462 462 462 462
2015 2016 2085 2016 2020 2039 2062 2085 2015 2016 2048 2058 2085 2016 2020 2048 2058 2085
FWOP| FWOP| FWOP Fwp| Fwp| FwWP| FwP FWP) FWOP| FwoP| Fwop| Fwop| Fwor| Fwp| FwP| FwP| FwP[ Fwp
TY0|  TY1l TY70 TY1 Tys|  Tv24l  Tvar|  TY70 Reach _ Polygon Tvo| Tvil Tv33|  Tvas| Tvro]l TV Tys|  Tv33|  Tv4s] Y70
C20 BR| Vi 56 55 15 55 53 15 C20 BR| C20 BR V1 56 55 31 ) 0 55 53 31 ) 0
100 yr v2 6 6 0 6 7 0 100 yr 0 V2 6 6 1 0 0 6 7 2 0 0
V3-1 0 0 0 o 0 0 V31 0 o o o 0 0 0 0 0 0
v3-2 60 57 0 57 53 0 v3-2 60 57 0 0 0 57 53 0 0 0
V33 4 6 0 6 6 0 v3-3 4 6 24 0 0 6 6 24 0 0
V3-4 36 37| 100 37 41 100 0 V3-4 36 37 76 o 0 37 4 76 0 0
V3-5 0 0 0 0 0 0 high SLR | Vv3-5 0 0 0 100| 100 0 0 0 0 100
V4 11 11 1 11 10 1 0acres 2074 Va4 11 11 5 0 0 11 11 2 0 0
V5 TY59 V5
V5 5.4 5.4 75 5.4 5.1 8.1 V5 5.4 5.5 7.2 7.7 9.1 55 5.2 6.8 6.9 8.3
V6 V6
V6 0.990| 0.990| 0.990]  0.000] 0.990| 0.596 0.456 V6 0.990| 0.990| 0.990| 0.990| 0.990] 0.990| 0.594| 0.525| 0.314] 0.190
TOT Ac| 439  439] 439 439 439 439 439 439 TOTAc|  439] 439 439 439 439 439 439 439 439 439
2015 2016 2071 2085 2016 2039 2062 2071 2085 2015 2016 2045 2055 2085 2016 2020 2045 2055 2085
FWoOP| FwoP| Fwop| FwoP| FwP FWP FWP Fwop| Fwop| Fwop| Fwop| Fwop| Fwp| FwP| FwP| FwP[ FwP
Tvo| Tvil Tvse|  Tv7o]  Tvi TYs6|  TY70) Reach _ Polygon Tvol Tvil Tvao|  Tvao| Tvro]  Tva Tys|  Tvao| Tva0] Tv70
Bayou SAL| V1 28 28 0 0 28 0 0 Bayou SAL| Bayou  SAL V1 28 28 10 0 0 28 26 10 0 0
Dulac v2 5 5 0 0 5 0 0 Dulac o V2 5 5 0 0 0 5 5 0 0 0
V3-1 0 o 0 0 0 0 0 V31 0 o 0 o 0 0 o 0 0 0
V3-2 0 o 0 0 0 0 0 v3-2 0 o o o 0 0 0 0 0 0
V33 12 12 0 0 12 0 0 v3-3 12 12 0 0 0 12 4 0 0 0
V3-4 88 88 0 0 88 0 0 0 V3-4 88 88 0 0 0 88 9% 0 0 0
V35 0 o| 100 100 0 100 100 high SLR | Vv3-5 0 0 100 100| 100 0 0 100 100 100
0 acres 2071]_va 6 5 0 0 5 0 0 0acres 2057 V4 6 5 0 0 0 5 5 0 0 0
Tyse[ V5 Tya2 V5
V5 8.4 8.4 9.4 9.6 8.4 9.5 9.7 V5 8.4 8.4 9.7 101] 114 8.4 8.3 9.2 95 102
V6 V6
V6 0.980| 0.980| o0.980| 0.980] 0.980 0.733| 0,670 V6 0.980| 0980 0.980| 0980 0.980] 0980 0813| 0.751] 0.676| 0.410
TOT Ac| 3865 3865] 3865] 3865] 3865 3,865| 3,865 TOTAc| 3865] 3865] 3865] 3865| 3865] 3865] 3865 3865 3865 3865




2015 2016 2025 2085 2016 2020 2039 2062 2015 2016 2025 2085 2016 2020 2025 2085
FWOP| FWOP| FWOP| FwoOP| FwpP FWP FwoP| Fwop| Fwor| FwoP| FwP[ FwP FWP|  FwP
TYO TYL TY10] TY70] TY1 TYS Reach  Polygon TYO TYL TY10 TY70] TY1 TY5, TY10 TY70]
Robin SAL V1 8 7 0 0 7 4 Robin  SAL | Robin SAL V1 8 7 0 0 7 4 0 0
Canal V2 0 0 0 0 0 0 Canal 0 V2 0 0 0 0 0 0 0 0
V3-1 0 0 0 0] 0 0 V3-1 0 0 0 0 0 0 0 0]
V3-2 0 0 0 0] 0 0 V3-2 0 0 0 0 0 0 0 0]
V3-3 0 0 0 0] 0 0 V3-3 0 0 0 0 0 0 0 0]
V3-4 100 100 0 0] 100 100 0 V3-4 100 100 0 0 100 100 0 0]
V3-5 0 0 100 100 0 0 high SLR V3-5 0 0 100 100 0 0 100 100
0 acres 2025 Va4 1 1 0 0 1 0 0 acres 2025 Va4 1 1 0 0 1 0 0 0
TY10] V5 TY10 V5
V5 12.0 12.0 12.2 13.2] 12.0 118 V5 12.0 12.0 12.6 16.2 12.0 6L 12.2 14.7
V6 V6
V6 0.960| 0.960| 0.960 0.960 0.960 0.891 V6 0.960| 0.960 0.960 0.960] 0.960| 0.890 0.888 0.723]
TOT Ac| 9,923 9,923 9,923 9,923 9,923 9,923 TOT Ac| 9,923| 9,923 9,923 9,923 9,923 9,923 9,923 9,923
2015 2016 2036 2085 2016 2020 2039 2062 2015 2016 2034 2085 2016 2020 2034 2085
FWOP| FWOP| FWOP| FwoOP| FwpP FWP FwopP| Fwop| Fwor| FwoP| FwP[ FwP FWP FWP
TYO TY1 TY21] TY70] TY1 TYS Reach  Polygon TYO TYL TY19 TY70] TY1 TY5, TY19 TY70]
C8 BR V1 20 19 0 0 19 15 c8 BR c8 BR V1 20 19 0 0 19 15 0 0
V2 3 3 0 0 3 3 0 V2 3 3 0 0 3 3 0 0
V3-1 0 0 0 0 0 0 V3-1 0 0 0 0 0 0 0 0
V3-2 0 0 0 0 0 0 V3-2 0 0 0 0 0 0 0 0
V3-3 0 0 0 0 0 0 V3-3 0 0 0 0 0 0 0 0
V3-4 100 100 0 0 100 100 0 V3-4 100 100 0 0 100 100 0 0
V3-5 0 0 100 100 0 0 high SLR V3-5 0 0 100 100 0 0 100 100
0 acres 2036 V4 5 4 0 0 4 3 O acres 2034 V4 5 4 0 0 4 3 0 0
TY21] V5 TY19 V5
V5 8.8 8.8 9.0 9.6) 8.8 8.7 V5 8.8 8.8 9.3 10.8 8.8 8.8 9.3 10.8)
V6 V6
V6 0.860( 0.860| 0.860 0.860] 0.860 0.819 V6 0.860| 0.860 0.860 0.860 0.860( 0.818 0.813 0.718;
TOT Ac| 3,196 3,196 3,196 3,196 3,196 3,196 TOT Ac| 3,196| 3,196 3,196 3,196] 3,196| 3,196 3,196 3,196/
2015 2016 2062 2085 2016 2020 2039 2062 2085 2015 2016 2052 2085 2016 2020 2052 2085
FWOP| FWOP| FWOP| FwOP| FwP| FwP| FWP[ Fwp FWP| FWOP| FWOP| FWOP| FwWOP| FWP| FWP| FWP| FWP
TYO! TYL TYAT| TY70] TYL TY5 TY24/ TY4A7 TY70 Reach  Polygon TYO TYLl TY37 TY70 TYL TY5, TY37 TY70]
C5-C7 BR V1 40 39 0 0 39 36 0 0 C5-C7 BR | C5-C7 BR V1 40 39 0 0 39 35 0 0
c9 V2 10 10 0 0 10 11 0 0 Cc9 0 V2 10 10 0 0 10 8 0 0
V3-1 0 0 0 0 0 0 0 0 V3-1 0 0 0 0 0 0 0 0
V3-2 0 0 0 0 0 0 0 0 V3-2 0 0 0 0 0 0 0 0
V3-3 60 56 0 0 56 44 0 0 V3-3 60 56 0 0 56 40 0 0
V3-4 40 44 0 0 44 56 0 0 0 V3-4 40 44 0 0 44 60 0 0
V3-5 0 0 100 100 0 0 100 100 high SLR V3-5 0 0 100 100 0 0 100 100
0 acres 2062 Va4 6 6 0 0 6 5 0 0 0 acres 2052 Va4 6 6 0 0 6 5 0 0
TYAT7| V5 TY37 V5
V5 8.0 8.0 8.5 8.8| 8.0 79 8.6 8.9 V5 8.0 8.0 9.2 10.3 8.0 8.0 9.0 9.8|
V6 V6
V6 0.870| 0.870| 0.870 0.870) 0.870 0.801 0.780 0.741 V6 0.870| 0.870 0.870 0.870] 0.870| 0.800 0.755 0.633]
TOT Ac| 8807 8807 8,807 8,807| 8,807 8,807 8,807 8,807 8,807 TOT Ac| 8,807| 8,807 8,807 8,807 8,807 8,807 8,807 8,807
2015 2016 2057 2085 2016 2020 2039 2057 2062 2085 2015 2016 2049 2085 2016 2020 2049 2085
FWOP| FWOP| FWOP| FwOP| FwP| FwP| FWP[ Fwp FWP FWP| FWOP| FWOP| FWOP| FwWOP| FWP| FWP| FWP| FWP
TYO! TYL TYA2] TY70] TYL TY5 TY24/ TY42 TYAT TY70 Reach  Polygon TYO TYLl TY34 TY70 TYL TY5, TY34| TY70]
C1- INT V1 30 29 0 0 29 27 0 0 C1- INT C1- INT V1 30 29 0 0 29 26 0 0
c4 V2 12 12 0 0 12 10 0 0 Cc4 0 V2 12 12 0 0 12 10 0 0
V3-1 0 0 0 0 0 0 0 0 V3-1 0 0 0 0 0 0 0 0
V3-2 0 0 0 0 0 0 0 0 V3-2 0 0 0 0 0 0 0 0
V3-3 20 16 0 0 16 8 0 0 V3-3 20 16 0 0 16 8 0 0
V3-4 80 84 0 0 84 92 0 0 0 V3-4 80 84 0 0 84 92 0 0
V3-5 0 0 100 100 0 0 100 100 high SLR V3-5 0 0 100 100 0 0 100 100
0 acres 2057 Va4 5 5 0 0 5 4 0 0 0 acres 2049 Va4 5 5 0 0 5 4 0 0
TY42] V5 TY34 V5
V5 71 71 73 7.4 7.1 7.0 7.2 7.4 V5 7l 7l /Al 8.3 7.1 7.1 7.7 8.2
V6 V6
V6 0.870| 0.870| 0.870 0.870) 0.870 0.801 0.786 0.741 V6 0.870| 0.870 0.870 0.870] 0.870| 0.800 0.766 0.633]
TOT Ac| 10,301 10,301| 10,301 10,301 10,301| 10,301| 10,301| 10,301 10,301 10,301 TOT Ac| 10,301 10,301 10,301 10,301| 10.,301| 10,301| 10,301 0
% FM 0 0 0 0 0 0 0 0 0 0 % FM 0 0 0 0 0 0 0 0
% INT 100 100 100 100 100 100 100 100 100 100 % INT 100 100 100 100 100 100 100 0




WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Intermediate Calculations

Interspersion
1 1 1
0.6 0.6 0.6
0 0 0.4
0.2 0.2 0.2
0 0 0
Salinity

1.00 1.00 1.00

0.68 1.00 1.00

Access Value

0.30 0.30 0.30

0.20 0.20 0.20

Intermediate Calculations

Interspersion

0

o |Oo |o |o (o
o |Oo |o |o
o |[Oo o o o

Salinity

Access Value

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
Salinity

Access Value

Project: | B5 Low SLR | Project Area: | 1,008
% Fresh 0
Condition: Future Without Project % Intermediate 100
TY 0 TY 1 TY 70
Variable Value SI Value Sl Value Sl
V1 % Emergent 66 0.69 66 0.69 53 0.58
V2 % Aquatic 12 0.21 12 0.21 10 0.19
V3 Interspersion % % %
Class 1 35 0.62 35 0.62 10 0.45
Class 2 36 36 37
Class 3 0 0 13
Class 4 29 29 40
Class 5 0 0 0
V4 %0W <= 1.5ft 10 0.21 10 0.21 8 0.19
V5 Salinity (ppt)
fresh 0 0.68 0 1.00 0 1.00
intermediate 41 0 0
V6 Access Value
fresh 0.0000 0.20 0.0000 0.20 0.0000 0.20
intermediate 0.0000 0.0000 0.0000
Emergent Marsh HSI = 0.58 EMHSI = 0.62 EMHSI = 0.54
Open Water HSI = 0.27 OW HSI = 0.30 OW HSI = 0.27
Project: B5 Low SLR
FWOP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aguatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0W <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =
Project: B5 Low SLR
FWOP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aguatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =

Revised V5 7/24/06

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Intermediate Calculations

Interspersion
1 1 1
0.6 0.6 0.6
0 0 0.4
0.2 0.2 0.2
0 0 0
Salinity

1.00 1.00 1.00

0.68 1.00 1.00

Access Value

0.30 0.30 0.30

0.20 0.20 0.20

Intermediate Calculations

Interspersion
1 1 1
0.6 0.6 0.6
0.4 0.4 0.4
0.2 0.2 0.2
0 0 0
Salinity

1.00 1.00 1.00

1.00 1.00 1.00

Access Value

0.30 0.30 0.30

0.20 0.20 0.20

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
Salinity

Access Value

Project: B5 Low SLR Project Area: | 1,008
% Fresh 0
Condition: Future With Project % Intermediate 100
TY 0 TY 1 TY 5
Variable Value SI Value Sl Value Sl
V1 % Emergent 66 0.69 66 0.69 65 0.69
V2 % Aquatic 12 0.21 17 0.25 17 0.25
V3 Interspersion % % %
Class 1 35 0.62 35 0.62 32 0.61
Class 2 36 36 38
Class 3 0 0 1
Class 4 29 29 29
Class 5 0 0 0
V4 %0W <= 1.5ft 10 0.21 10 0.21 10 0.21
V5 Salinity (ppt)
fresh 0 0.68 0 1.00 0 1.00
intermediate 4.1 0 0
V6 Access Value
fresh 0.0000 0.20 0.0000 0.20 0.0000 0.20
intermediate 0 0.0000 0.0000
Emergent Marsh HSI = 0.58 EMHSI = 0.62 EMHSI = 0.61
Open Water HSI = 0.27 OW HSI = 0.32 OW HSI = 0.32
Project: B5 Low SLR
FWP
TY 24 TY 47 TY 70
Variable Value Sl Value Sl Value Sl
V1 % Emergent 62 0.66 57 0.61 53 0.58
V2 % Aquatic 17 0.25 16 0.24 15 0.24
V3 Interspersion % % %
Class 1 28 0.57 20 0.51 10 0.45
Class 2 36 37 37
Class 3 3 3 13
Class 4 33 40 40
Class 5 0 0 0
V4 %0W <= 1.5ft 10 0.21 9 0.20 8 0.19
V5 Salinity (ppt)
fresh 0 1.00 0 1.00 0 1.00
intermediate 0 0 0
V6 Access Value
fresh 0.0000 0.20 0.0000 0.20 0.0000 0.20
intermediate 0.0000 0.0000 0.0000
EM HSI = 0.59 EMHSI = 0.56 EMHSI = 0.54
OW HSI = 0.32 OW HSI = 0.31 OW HSI = 0.30
Project: B5 Low SLR
FWP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aquatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0W <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =
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AAHU CALCULATION - EMERGENT MARSH
Project: B5 Low SLR

Future Without Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 665 0.58 388.08
665 0.62 411.73 399.90
70 534 0.54 287.13 23987.66
Max= 70 AAHUs = 348.39
Future With Project Total Cummulative
TY Marsh Acres Xx_HSI HUs HUs
0 665 0.58 388.08
665 0.62 411.73 399.90
5 655 0.61 401.41 1626.22
70 534 0.54 287.13 22278.79
Max= 70 AAHUs 347.21
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 347.21
B. Future Without Project Emergent Marsh AAHUs = 348.39
Net Change (FWP - FWOP) = -1.18

AAHU CALCULATION - OPEN WATER
Project: B5 Low SLR

Future Without Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 343 0.27 93.48
343 0.30 101.61 97.54
70 474 0.27 128.67 7982.06
Max= 70 AAHUs = 115.42
Future With Project Total Cummulative
TY Water Acres Xx_HSI HUs HUs
0 343 0.27 93.48
343 0.32 110.30 101.89
5 353 0.32 113.15 446.92
70 474 0.30 140.94 8288.32
Max= 70 AAHUs 126.24
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 126.24
B. Future Without Project Open Water AAHUs = 115.42
Net Change (FWP - FWOP) = 10.82
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = -1.18
B. Open Water Habitat Net AAHUs = 10.82
Net Benefits=(2.1XEMAAHUs+OWAAHUSs)/3.1 2.69 312412013




WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Intermediate Calculations

Interspersion
1 1 0
0.6 0.6 0.6
0 0 0.4
0.2 0.2 0.2
0 0 0
Salinity

1.00 1.00 1.00

0.68 0.68 0.28

Access Value

0.30 0.30 0.30

0.99 0.99 0.99

Intermediate Calculations

Interspersion

0

o |Oo |o |o (o
o |Oo |o |o
o |[Oo o o o

Salinity

Access Value

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
Salinity

Access Value

Project:|Bs Medium SLR | Project Area: | 1,008
% Fresh 0
Condition: Future Without Project % Intermediate 100
TY 0 TY 1 TY 70
Variable Value SI Value Sl Value Sl
V1 % Emergent 66 0.69 66 0.69 43 0.49
V2 % Aquatic 12 0.21 12 0.21 5| 0.15
V3 Interspersion % % %
Class 1 35 0.62 35 0.62 0 0.34
Class 2 36 36 30
Class 3 0 0 11
Class 4 29 29 658
Class 5 0 0 0
V4 %0W <= 1.5ft 10 0.21 10 0.21 7 0.18
V5 Salinity (ppt)
fresh 0 0.68 0 0.68 0 0.28
intermediate 41 41 6.1
V6 Access Value
fresh 0.0000 0.99 0.0000 0.99 0.0000 0.99
intermediate 0.9900 0.9900 0.9900
Emergent Marsh HSI = 0.72 EMHSI = 0.72 EMHSI = 0.50
Open Water HSI = 0.35 OW HSI = 0.35 OW HSI = 0.24
Project: B5 Medium SLR
FWOP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aguatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0W <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =
Project: B5 Medium SLR
FWOP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aguatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =
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WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Intermediate Calculations

Interspersion
1 1 1
0.6 0.6 0.6
0 0 0.4
0.2 0.2 0.2
0 0 0
Salinity

1.00 1.00 1.00

0.68 0.68 0.72

Access Value

0.30 0.30 0.30

0.99 0.99 0.82

Intermediate Calculations

Interspersion
0 0 0
0 0 0.6
0 0 0.4
0 0 0.2
0 0 0
Salinity

1.00 1.00 1.00

1.00 1.00 0.26

Access Value

0.30 0.30 0.30

0.20 0.20 0.66

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
Salinity

Access Value

Project: B5 Medium SLR Project Area: | 1,008
% Fresh 0
Condition: Future With Project % Intermediate 100
TY 0 TY 1 TY 5
Variable Value SI Value Sl Value Sl
V1 % Emergent 66 0.69 66 0.69 65 0.69
V2 % Aquatic 12 0.21 12 0.21 14 0.23
V3 Interspersion % % %
Class 1 35 0.62 35 0.62 32 0.61
Class 2 36 36 38
Class 3 0 0 1
Class 4 29 29 29
Class 5 0 0 0
V4 %0W <= 1.5ft 10 0.21 10 0.21 10 0.21
V5 Salinity (ppt)
fresh 0 0.68 0 0.68 0 0.72
intermediate 4.1 4.1 3.9
V6 Access Value
fresh 0.0000 0.99 0.0000 0.99 0.0000 0.82
intermediate 0.99 0.9900 0.7810
Emergent Marsh HSI = 0.72 EMHSI = 0.72 EMHSI = 0.70
Open Water HSI = 0.35 OW HSI = 0.35 OW HSI = 0.36
Project: B5 Medium SLR
FWP
TY 24 TY 47 TY 70
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10 0 0.10 43 0.49
V2 % Aquatic 0 0.10 0 0.10 5| 0.15
V3 Interspersion % % %
Class 1 0 ERR(<100) 0 ERR(<100) 0 0.34
Class 2 0 0 30
Class 3 0 0 11
Class 4 0 0 59
Class 5 0 0 0
V4 %0W <= 1.5ft 0 0.10 0 0.10 7 0.18
V5 Salinity (ppt)
fresh 0 1.00 0 1.00 0 0.26
intermediate 0 0 6.2
V6 Access Value
fresh 0.0000 0.20 0.0000 0.20 0.0000 0.66
intermediate 0.0000 0.0000 0.5770
EM HSI = EMHSI = EMHSI = 0.47
OW HSI = OW HSI = OW HSI = 0.22
Project: B5 Medium SLR
FWP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aquatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0W <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =
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AAHU CALCULATION - EMERGENT MARSH

Project: B5 Medium SLR

Future Without Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 665 0.72 477.33
665 0.72 477.33 477.33
70 433 0.50 214.58 23278.00
Max= 70 AAHUs = 339.36
Future With Project Total Cummulative
TY Marsh Acres Xx_HSI HUs HUs
0 665 0.72 477.33
665 0.72 477.33 477.33
5 655 0.70 456.73 1867.98
70 433 0.47 201.57 20837.33
Max= 70 AAHUs 331.18
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 331.18
B. Future Without Project Emergent Marsh AAHUs = 339.36
Net Change (FWP - FWOP) = -8.18

AAHU CALCULATION - OPEN WATER

Project: B5 Medium SLR

Future Without Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 343 0.35 120.53
343 0.35 120.53 120.53
70 575 0.24 138.98 9245.93
Max= 70 AAHUs = 133.81
Future With Project Total Cummulative
TY Water Acres Xx_HSI HUs HUs
0 343 0.35 120.53
343 0.35 120.53 120.53
5 353 0.36 126.10 493.22
70 575 0.22 128.03 8582.71
Max= 70 AAHUs 131.38
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 131.38
B. Future Without Project Open Water AAHUs = 133.81
Net Change (FWP - FWOP) = -2.43
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = -8.18
B. Open Water Habitat Net AAHUs = -2.43
Net Benefits=(2.1XEMAAHUs+OWAAHUSs)/3.1 -6.33

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Intermediate Calculations

Interspersion
1 1 0
0.6 0.6 0
0 0 0
0.2 0.2 0.2
0 0 0
Salinity

1.00 1.00 1.00

0.68 0.66 0.18

Access Value

0.30 0.30 0.30

0.99 0.99 0.99

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0 0 0
0.1 0.1 0
Salinity
1.00 1.00
0.10 0.10
Access Value
0.30 0.30
0.99 0.99

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
Salinity

Access Value

|Bs High SLR | Project Area: | 1,008
% Fresh 0
Future Without Project % Intermediate 100
TY 0 TY 1 TY 43
Value Sl Value Sl Value Sl
% Emergent 66 0.69 66 0.69 40 0.46
% Agquatic 12 0.21 12 0.21 5 0.15
Interspersion % % %
Class 1 35 0.62 35 0.62 0 0.20
Class 2 36 36 0
Class 3 0 0 0
Class 4 29 29 100
Class 5 0 0 0
%0W <= 1.5ft 10 0.21 10 0.21 7 0.18
Salinity (ppt)
fresh 0 0.68 0 0.66 0 0.18
intermediate 41 4.2 6.6
Access Value
fresh 0.0000 0.99 0.0000 0.99 0.0000 0.99
intermediate 0.9900 0.9900 0.9900
Emergent Marsh HSI = 0.72 EM HSI = 0.72 EM HSI = 0.45
Open Water HSI = 0.35 OW HSI = 0.35 OW HSI = 0.22
B5 High SLR
TY 53 TY 70 TY
Value Sl Value Sl Value Sl
% Emergent 0 0.10 0 0.10
% Aquatic 0 0.10 0 0.10
Interspersion % % %
Class 1 0 0.10 0 0.10
Class 2 0 0
Class 3 0 0
Class 4 0 0
Class 5 100 100
%0W <= 1.5ft 0 0.10 0 0.10
Salinity (ppt)
fresh 0 0.10 0 0.10
intermediate 7.2 8.2
Access Value
fresh 0.0000 0.99 0.0000 0.99
intermediate 0.9900 0.9900
EM HSI = 0.14 EM HSI = 0.14 EM HSI =
OW HSI = 0.16 OW HSI = 0.16 OW HSI =
B5 High SLR
TY TY TY
Value Sl Value Sl Value Sl
% Emergent
% Agquatic
Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
%0W <= 1.5ft
Salinity (ppt)
fresh
intermediate
Access Value
fresh
intermediate
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =
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WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Project: B5 High SLR Project Area: | 1,008
% Fresh 0
Condition: Future With Project % Intermediate 100
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value SI Value Sl Value Sl
V1 % Emergent 66 0.69 66 0.69 65 0.69
V2 % Aquatic 12 0.21 12 0.21 14 0.23
V3 Interspersion % % % Interspersion
Class 1 35 0.62 35 0.62 32 0.61 1 1 1
Class 2 36 36 38 0.6 0.6 0.6
Class 3 0 0 1 0 0 0.4
Class 4 29 29 29 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %0W <= 1.5ft 10 0.21 10 0.21 10 0.21
V5 Salinity (ppt) Salinity
fresh 0 0.68 0 0.66 0 0.70 1.00 1.00 1.00
intermediate 4.1 4.2 4 0.68 0.66 0.70
V6 Access Value Access Value
fresh 0.0000 0.99 0.0000 0.99 0.0000 0.82 0.30 0.30 0.30
intermediate 0.99 0.9900 0.7780 0.99 0.99 0.82
Emergent Marsh HSI = 0.72 EMHSI = 0.72 EMHSI = 0.69
Open Water HSI = 0.35 OW HSI = 0.35 OW HSI = 0.36
Project: B5 High SLR
FWP
TY 43 TY 53 TY 70 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 40 0.46 0 0.10 0 0.10
V2 % Aquatic 6 0.15 0 0.10 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.32 0 0.10 0 0.10 0 0 0
Class 2 22 0 0 0.6 0 0
Class 3 16 0 0 0.4 0 0
Class 4 62 0 0 0.2 0 0
Class 5 0 100 100 0 0.1 0.1
V4 %O0W <= 1.5ft 7 0.18 0 0.10 0 0.10
V5 Salinity (ppt) Salinity
fresh 0 0.38 0 0.32 0 0.10 1.00 1.00 1.00
intermediate 5.6 5.9 7 0.38 0.32 0.10
V6 Access Value Access Value
fresh 0.0000 0.50 0.0000 0.35 0.0000 0.35 0.30 0.30 0.30
intermediate 0.3710 0.1900 0.1900 0.50 0.35 0.35
EM HSI = 0.44 EMHSI = 0.14 EMHSI = 0.12
OW HSI = 0.23 OW HSI = 0.15 OW HSI = 0.13
Project: B5 High SLR
FWP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %O0W <= 1.5ft
V5 Salinity (ppt) Salinity
fresh
intermediate
V6 Access Value Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =
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Revise:

AAHU CALCULATION - EMERGENT MARSH

Project: B5 High SLR

Future Without Project Total Cummulative
TY Marsh Acres Xx_HSI HUs HUs
0 665 0.72 477.33
665 0.72 475.85 476.59
43 403 0.45 180.90 13302.67
53 0 0.14 0.00 694.51
70 0 0.14 0.00 0.00
Max= 70 AAHUs = 206.77
Future With Project Total Cummulative
TY Marsh Acres x_HSI HUs HUs
0 665 0.72 477.33
665 0.72 475.85 476.59
5 655 0.69 455.10 1861.77
43 403 0.44 177.39 11610.99
53 0 0.14 0.00 687.08
70 0 0.12 0.00 0.00
Max= 70 AAHUs 209.09
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 209.09
B. Future Without Project Emergent Marsh AAHUs = 206.77
Net Change (FWP - FWOP) = 2.32

AAHU CALCULATION - OPEN WATER

Project: B5 High SLR

Future Without Project Total Cummulative
TY Water Acres x_HSI HUs HUs
0 343 0.35 120.53
343 0.35 120.02 120.28
43 605 0.22 135.39 5595.01
53 1,008 0.16 161.54 1527.30
70 1,008 0.16 161.54 2746.14
Max= 70 AAHUs = 142.70
Future With Project Total Cummulative
TY Water Acres x_HSI HUs HUs
0 343 0.35 120.53
343 0.35 120.02 120.28
5 353 0.36 125.51 491.03
43 605 0.23 136.50 5185.56
53 1,008 0.15 146.21 1467.67
70 1,008 0.13 129.79 2346.01
Max= 70 AAHUs 137.29
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 137.29
B. Future Without Project Open Water AAHUs = 142.70
Net Change (FWP - FWOP) = -5.40
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = 2.32
B. Open Water Habitat Net AAHUs = -5.40
Net Benefits=(2. 1XEMAAHUs+OWAAHUs)/3.1 -0.17

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Intermediate Calculations

Interspersion
0 0 0
0.6 0.6 0.6
0.4 0.4 0.4
0.2 0.2 0.2
0 0 0
Salinity

1.00 1.00 1.00

0.82 1.00 1.00

Access Value

0.30 0.30 0.30

0.99 0.99 0.99

Intermediate Calculations

Interspersion

0

o |Oo |o |o (o
o |Oo |o |o
o |[Oo o o o

Salinity

Access Value

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
Salinity

Access Value

Project: [B4 Low SLR | Project Area: | 4,141
% Fresh 0
Condition: Future Without Project % Intermediate 100
TY 0 TY 1 TY 70
Variable Value SI Value Sl Value Sl
V1 % Emergent 50 0.55 49 0.54 33 0.40
V2 % Aquatic 6 0.15 6 0.15 & 0.13
V3 Interspersion % % %
Class 1 0 0.40 0 0.39 0 0.27
Class 2 24 23 4
Class 3 50 50 25
Class 4 26 27 71
Class 5 0 0 0
V4 %0W <= 1.5ft 5 0.16 5 0.16 3 0.13
V5 Salinity (ppt)
fresh 0 0.82 0 1.00 0 1.00
intermediate 3.4 0 0
V6 Access Value
fresh 0.0000 0.99 0.0000 0.99 0.0000 0.99
intermediate 0.9830 0.9830 0.9830
Emergent Marsh HSI = 0.61 EMHSI = 0.62 EMHSI = 0.50
Open Water HSI = 0.29 OW HSI = 0.31 OW HSI = 0.27
Project: B4 Low SLR
FWOP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aguatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0W <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =
Project: B4 Low SLR
FWOP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aguatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =
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WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Intermediate Calculations

Interspersion
0 0 0
0.6 0.6 0.6
0.4 0.4 0.4
0.2 0.2 0.2
0 0 0
Salinity
1.00 1.00 1.00
0.82 1.00 1.00
Access Value
0.30 0.30 0.30
0.99 0.20 0.20

Intermediate Calculations

Interspersion
0 0 0
0.6 0.6 0.6
0.4 0.4 0.4
0.2 0.2 0.2
0 0 0
Salinity
1.00 1.00 1.00
1.00 1.00 1.00
Access Value
0.30 0.30 0.30
0.20 0.20 0.20

Intermediate Calculations

Interspersion

0

o |o

o

o |Oo |o |o (o

o

o |[Oo o o (o

Salinity

Access Value

Project: B4 Low SLR Project Area: | 4,141
% Fresh 0
Condition: Future With Project % Intermediate 100
TY 0 TY 1 TY 5
Variable Value SI Value Sl Value Sl
V1 % Emergent 50 0.55 49 0.54 48 0.53
V2 % Aquatic 6 0.15 11 0.20 11 0.20
V3 Interspersion % % %
Class 1 0 0.40 0 0.39 0 0.39
Class 2 24 23 22
Class 3 50 50 49
Class 4 26 27 29
Class 5 0 0 0
V4 %0W <= 1.5ft 5) 0.16 5) 0.16 5 0.16
V5 Salinity (ppt)
fresh 0 0.82 0 1.00 0 1.00
intermediate 3.4 0 0
V6 Access Value
fresh 0.0000 0.99 0.0000 0.20 0.0000 0.20
intermediate 0.983 0.0000 0.0000
Emergent Marsh HSI = 0.61 EMHSI = 0.51 EMHSI = 0.51
Open Water HSI = 0.29 OW HSI = 0.27 OW HSI = 0.27
Project: B4 Low SLR
FWP
TY 24 TY 47 TY 70
Variable Value Sl Value Sl Value Sl
V1 % Emergent 44 0.50 38 0.44 33 0.40
V2 % Aquatic 10 0.19 8 0.17 6 0.15
V3 Interspersion % % %
Class 1 0 0.35 0 0.30 0 0.27
Class 2 14 5 4
Class 3 49 40 25
Class 4 37 55 71
Class 5 0 0 0
V4 %0W <= 1.5ft 4 0.15 3 0.13 3 0.13
V5 Salinity (ppt)
fresh 0 1.00 0 1.00 0 1.00
intermediate 0 0 0
V6 Access Value
fresh 0.0000 0.20 0.0000 0.20 0.0000 0.20
intermediate 0.0000 0.0000 0.0000
EM HSI = 0.48 EMHSI = 0.45 EMHSI = 0.42
OW HSI = 0.26 OW HSI = 0.25 OW HSI = 0.23
Project: B4 Low SLR
FWP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aquatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0W <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =
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AAHU CALCULATION - EMERGENT MARSH

Project: B4 Low SLR

Future Without Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 2071 0.61 1256.33
2029 0.62 1257.47 1256.99
70 1367 0.50 683.53 66052.93
Max= 70 AAHUs = 961.57
Future With Project Total Cummulative
TY Marsh Acres Xx_HSI HUs HUs
0 2071 0.61 1256.33
2029 0.51 1037.10 1146.05
5 1988 0.51 1004.98 4084.00
70 1367 0.42 568.81 50546.61
Max= 70 AAHUs 796.81
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 796.81
B. Future Without Project Emergent Marsh AAHUs = 961.57
Net Change (FWP - FWOP) = -164.76

AAHU CALCULATION - OPEN WATER

Project: B4 Low SLR

Future Without Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 2,070 0.29 604.85
2,112 0.31 644.66 624.66
70 2,774 0.27 745.06 48224.13
Max= 70 AAHUs = 697.84
Future With Project Total Cummulative
TY Water Acres Xx_HSI HUs HUs
0 2,070 0.29 604.85
2,112 0.27 569.52 587.34
5 2,153 0.27 579.61 2298.27
70 2,774 0.23 642.32 39966.31
Max= 70 AAHUs 612.17
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 612.17
B. Future Without Project Open Water AAHUs = 697.84
Net Change (FWP - FWOP) = -85.67
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = -164.76
B. Open Water Habitat Net AAHUs = -85.67
Net Benefits=(2.1XEMAAHUs+OWAAHUSs)/3.1 -139.25

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Intermediate Calculations

Interspersion
0 0 0
0.6 0.6 0
0.4 0.4 0
0.2 0.2 0.2
0 0 0
Salinity

1.00 1.00 1.00

0.82 0.82 0.60

Access Value

0.30 0.30 0.30

0.40 0.40 0.40

Intermediate Calculations

Interspersion

0

o |Oo |o |o (o
o |O |o |o
o |[Oo o o o

Salinity

Access Value

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
Salinity

Access Value

Project: [B4 Medium SLR | Project Area: | 4,141
% Fresh 0
Condition: Future Without Project % Intermediate 100
TY 0 TY 1 TY 70
Variable Value SI Value Sl Value Sl
V1 % Emergent 50 0.55 49 0.54 24 0.32
V2 % Aquatic 6 0.15 6 0.15 2 0.12
V3 Interspersion % % %
Class 1 0 0.40 0 0.39 0 0.20
Class 2 24 23 0
Class 3 50 50 0
Class 4 26 27 100
Class 5 0 0 0
V4 %0W <= 1.5ft 5 0.16 5 0.16 1 0.11
V5 Salinity (ppt)
fresh 0 0.82 0 0.82 0 0.60
intermediate 3.4 3.4 45
V6 Access Value
fresh 0.0000 0.40 0.0000 0.40 0.0000 0.40
intermediate 0.2460 0.2460 0.2460
Emergent Marsh HSI = 0.54 EMHSI = 0.53 EMHSI = 0.34
Open Water HSI = 0.25 OW HSI = 0.25 OW HSI = 0.19
Project: B4 Medium SLR
FWOP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aquatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0W <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =
Project: B4 Medium SLR
FWOP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aguatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0W <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =

Revised V5 7/24/06
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WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Project: B4 Medium SLR Project Area: | 4,141
% Fresh 0
Condition: Future With Project % Intermediate 100
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value SI Value Sl Value Sl
V1 % Emergent 50 0.55 49 0.54 48 0.53
V2 % Aquatic 6 0.15 6 0.15 8 0.17
V3 Interspersion % % % Interspersion
Class 1 0 0.40 0 0.39 0 0.39 0 0 0
Class 2 24 23 22 0.6 0.6 0.6
Class 3 50 50 49 0.4 0.4 0.4
Class 4 26 27 29 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %0W <= 1.5ft 5) 0.16 5 0.16 4 0.15
V5 Salinity (ppt) Salinity
fresh 0 0.82 0 0.82 0 0.88 1.00 1.00 1.00
intermediate 3.4 3.4 3.1 0.82 0.82 0.88
V6 Access Value Access Value
fresh 0.0000 0.40 0.0000 0.40 0.0000 0.36 0.30 0.30 0.30
intermediate 0.246 0.2460 0.2030 0.40 0.40 0.36
Emergent Marsh HSI = 0.54 EMHSI = 0.53 EMHSI = 0.53
Open Water HSI = 0.25 OW HSI = 0.25 OW HSI = 0.27
Project: B4 Medium SLR
FWP
TY 24 TY 47 TY 70 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10 0 0.10 24 0.32
V2 % Aquatic 0 0.10 0 0.10 & 0.13
V3 Interspersion % % % Interspersion
Class 1 0 ERR(<100) 0 ERR(<100) 0 0.20 0 0 0
Class 2 0 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 0 0 100 0 0 0.2
Class 5 0 0 0 0 0 0
V4 %O0W <= 1.5ft 0 0.10 0 0.10 1 0.11
V5 Salinity (ppt) Salinity
fresh 0 1.00 0 1.00 0 0.66 1.00 1.00 1.00
intermediate 0 0 4.2 1.00 1.00 0.66
V6 Access Value Access Value
fresh 0.0000 0.20 0.0000 0.20 0.0000 0.33 0.30 0.30 0.30
intermediate 0.0000 0.0000 0.1620 0.20 0.20 0.33
EM HSI = EMHSI = EMHSI = 0.34
OW HSI = OW HSI = OW HSI = 0.20
Project: B4 Medium SLR
FWP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %O0W <= 1.5ft
V5 Salinity (ppt) Salinity
fresh
intermediate
V6 Access Value Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =

Revised V5 7/24/06 3/24/2013



AAHU CALCULATION - EMERGENT MARSH

Project: B4 Medium SLR

Future Without Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 2071 0.54 1118.82
2029 0.53 1084.01 1101.37
70 994 0.34 342.11 46938.51
Max= 70 AAHUs = 686.28
Future With Project Total Cummulative
TY Marsh Acres Xx_HSI HUs HUs
0 2071 0.54 1118.82
2029 0.53 1084.01 1101.37
5 1988 0.53 1051.25 4270.37
70 994 0.34 341.01 43248.40
Max= 70 AAHUs 694.57
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 694.57
B. Future Without Project Emergent Marsh AAHUs = 686.28
Net Change (FWP - FWOP) = 8.29

AAHU CALCULATION - OPEN WATER

Project: B4 Medium SLR

Future Without Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 2,070 0.25 524.54
2,112 0.25 534.56 529.55
70 3,147 0.19 603.54 39994.28
Max= 70 AAHUs = 578.91
Future With Project Total Cummulative
TY Water Acres Xx_HSI HUs HUs
0 2,070 0.25 524.54
2,112 0.25 534.56 529.55
5 2,153 0.27 572.04 2212.85
70 3,147 0.20 620.96 39508.74
Max= 70 AAHUs 603.59
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 603.59
B. Future Without Project Open Water AAHUs = 578.91
Net Change (FWP - FWOP) = 24.68
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = 8.29
B. Open Water Habitat Net AAHUs = 24.68
Net Benefits=(2.1XEMAAHUs+OWAAHUSs)/3.1 13.58

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Intermediate Calculations

Interspersion
0 0 0
0.6 0.6 0
0.4 0.4 0
0.2 0.2 0.2
0 0 0
Salinity

1.00 1.00 1.00

0.82 0.82 0.48

Access Value

0.30 0.30 0.30

0.40 0.40 0.40

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0 0 0
0.1 0.1 0
Salinity
1.00 1.00
0.40 0.26
Access Value
0.30 0.30
0.40 0.40

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
Salinity

Access Value

Project: [B4 High SLR | Project Area: | 4,141
% Fresh 0
Condition: Future Without Project % Intermediate 100
TY 0 TY 1 TY 43
Variable Value SI Value Sl Value Sl
V1 % Emergent 50 0.55 49 0.54 25 0.33
V2 % Aquatic 6 0.15 6 0.15 1 0.11
V3 Interspersion % % %
Class 1 0 0.40 0 0.39 0 0.20
Class 2 24 23 0
Class 3 50 50 0
Class 4 26 27 100
Class 5 0 0 0
V4 %0W <= 1.5ft 5 0.16 5 0.16 1 0.11
V5 Salinity (ppt)
fresh 0 0.82 0 0.82 0 0.48
intermediate 3.4 3.4 5.1
V6 Access Value
fresh 0.0000 0.40 0.0000 0.40 0.0000 0.40
intermediate 0.2460 0.2460 0.2460
Emergent Marsh HSI = 0.54 EMHSI = 0.53 EMHSI = 0.34
Open Water HSI = 0.25 OW HSI = 0.25 OW HSI = 0.18
Project: B4 High SLR
FWOP
TY 53 TY 70 TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10 0 0.10
V2 % Aquatic 0 0.10 0 0.10
V3 Interspersion % % %
Class 1 0 0.10 0 0.10
Class 2 0 0
Class 3 0 0
Class 4 0 0
Class 5 100 100
V4 %0W <= 1.5ft 0 0.10 0 0.10
V5 Salinity (ppt)
fresh 0 0.40 0 0.26
intermediate 55 6.2
V6 Access Value
fresh 0.0000 0.40 0.0000 0.40
intermediate 0.2460 0.2460
EM HSI = 0.15 EMHSI = 0.14 EMHSI =
OW HSI = 0.15 OW HSI = 0.14 OW HSI =
Project: B4 High SLR
FWOP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aquatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0W <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =

Revised V5 7/24/06
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WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Project: B4 High SLR Project Area: | 4,141
% Fresh 0
Condition: Future With Project % Intermediate 100
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value SI Value Sl Value Sl
V1 % Emergent 50 0.55 49 0.54 48 0.53
V2 % Aquatic 6 0.15 6 0.15 8 0.17
V3 Interspersion % % % Interspersion
Class 1 0 0.40 0 0.39 0 0.39 0 0 0
Class 2 24 23 22 0.6 0.6 0.6
Class 3 50 50 49 0.4 0.4 0.4
Class 4 26 27 29 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %0W <= 1.5ft 5) 0.16 5 0.16 4 0.15
V5 Salinity (ppt) Salinity
fresh 0 0.82 0 0.82 0 0.86 1.00 1.00 1.00
intermediate 3.4 3.4 3.2 0.82 0.82 0.86
V6 Access Value Access Value
fresh 0.0000 0.40 0.0000 0.40 0.0000 0.36 0.30 0.30 0.30
intermediate 0.246 0.2460 0.2030 0.40 0.40 0.36
Emergent Marsh HSI = 0.54 EMHSI = 0.53 EMHSI = 0.53
Open Water HSI = 0.25 OW HSI = 0.25 OW HSI = 0.26
Project: B4 High SLR
FWP
TY 43 TY 53 TY 70 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 25 0.33 0 0.10 0 0.10
V2 % Aquatic 2 0.12 0 0.10 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0.10 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 0 0 0 0 0 0
Class 5 100 100 100 0.1 0.1 0.1
V4 %O0W <= 1.5ft 1 0.11 0 0.10 0 0.10
V5 Salinity (ppt) Salinity
fresh 0 0.60 0 0.54 0 0.40 1.00 1.00 1.00
intermediate 45 4.8 59 0.60 0.54 0.40
V6 Access Value Access Value
fresh 0.0000 0.30 0.0000 0.27 0.0000 0.27 0.30 0.30 0.30
intermediate 0.1200 0.0830 0.0830 0.30 0.27 0.27
EM HSI = 0.33 EMHSI = 0.16 EMHSI = 0.15
OW HSI = 0.18 OW HSI = 0.15 OW HSI = 0.14
Project: B4 High SLR
FWP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %O0W <= 1.5ft
V5 Salinity (ppt) Salinity
fresh
intermediate
V6 Access Value Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =

Revised V5 7/24/06 3/24/2013



AAHU CALCULATION - EMERGENT MARSH

Project: B4 High SLR

Revise

Future Without Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 2071 0.54 1118.82
2029 0.53 1084.01 1101.37
43 1035 0.34 348.68 28713.02
53 0 0.15 0.00 1426.90
70 0 0.14 0.00 0.00
Max= 70 AAHUs = 446.30
Future With Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 2071 0.54 1118.82
2029 0.53 1084.01 1101.37
5 1988 0.53 1046.83 4261.48
43 1035 0.33 338.08 25106.70
53 0 0.16 0.00 1407.57
70 0 0.15 0.00 0.00
Max= 70 AAHUs 455.39
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 455.39
B. Future Without Project Emergent Marsh AAHUs = 446.30
Net Change (FWP - FWOP) = 9.08

AAHU CALCULATION - OPEN WATER

Project: B4 High SLR

Future Without Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 2,070 0.25 524.54
2,112 0.25 534.56 529.55
43 3,106 0.18 545.77 23225.35
53 4,141 0.15 638.62 5959.01
70 4,141 0.14 595.67 10491.48
Max= 70 AAHUs = 574.36
Future With Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 2,070 0.25 524.54
2,112 0.25 534.56 529.55
5 2,153 0.26 568.85 2206.51
43 3,106 0.18 545.40 21705.55
53 4,141 0.15 638.46 5956.24
70 4,141 0.14 595.52 10488.87
Max= 70 AAHUs 584.10
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 584.10
B. Future Without Project Open Water AAHUs = 574.36
Net Change (FWP - FWOP) = 9.73

V5 1124106
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WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Intermediate Calculations

Interspersion
1 1 0
0.6 0.6 0
0 0 0
0.2 0.2 0
0 0 0.1
Salinity

1.00 1.00 1.00

0.92 1.00 1.00

Access Value

0.30 0.30 0.30

0.20 0.20 0.20

Intermediate Calculations

Interspersion

0

o |Oo |o |o (o
o |O |o |o
o |[Oo o o o

Salinity

Access Value

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
Salinity

Access Value

Project: | B3 Low SLR | Project Area: 570
% Fresh 0
Condition: Future Without Project % Intermediate 100
TY 0 TY 1 TY 70
Variable Value SI Value Sl Value Sl
V1 % Emergent 50 0.55 49 0.54 2 0.12
V2 % Aquatic 8 0.17 8 0.17 0 0.10
V3 Interspersion % % %
Class 1 30 0.48 30 0.48 0 0.10
Class 2 10 9 0
Class 3 0 0 0
Class 4 60 61 0
Class 5 0 0 100
V4 %0W <= 1.5ft 6 0.17 6 0.17 0 0.10
V5 Salinity (ppt)
fresh 0 0.92 0 1.00 0 1.00
intermediate 2.9 0 0
V6 Access Value
fresh 0.0000 0.20 0.0000 0.20 0.0000 0.20
intermediate 0.0000 0.0000 0.0000
Emergent Marsh HSI = 0.52 EMHSI = 0.52 EMHSI = 0.22
Open Water HSI = 0.26 OW HSI = 0.26 OW HSI = 0.18
Project: B3 Low SLR
FWOP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aquatic
V3 Interspersion % % %
Class 1 0
Class 2
Class 3
Class 4
Class 5
V4 %0W <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =
Project: B3 Low SLR
FWOP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aguatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0W <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =
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WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Intermediate Calculations

Interspersion
1 1 1
0.6 0.6 0.6
0 0 0.4
0.2 0.2 0.2
0 0 0
Salinity

1.00 1.00 1.00

0.92 1.00 1.00

Access Value

0.30 0.30 0.30

0.20 0.20 0.20

Intermediate Calculations

Interspersion
0 0 0
0.6 0 0
0.4 0 0
0.2 0.2 0
0 0 0.1
Salinity

1.00 1.00 1.00

1.00 1.00 1.00

Access Value

0.30 0.30 0.30

0.20 0.20 0.20

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
Salinity

Access Value

Project: B3 Low SLR Project Area: 570
% Fresh 0
Condition: Future With Project % Intermediate 100
TY 0 TY 1 TY 5
Variable Value SI Value Sl Value Sl
V1 % Emergent 50 0.55 49 0.54 46 0.51
V2 % Aquatic 8 0.17 13 0.22 13 0.22
V3 Interspersion % % %
Class 1 30 0.48 30 0.48 23 0.43
Class 2 10 9 11
Class 3 0 0 2
Class 4 60 61 64
Class 5 0 0 0
V4 %0W <= 1.5ft 6 0.17 6 0.17 6 0.17
V5 Salinity (ppt)
fresh 0 0.92 0 1.00 0 1.00
intermediate 2.9 0 0
V6 Access Value
fresh 0.0000 0.20 0.0000 0.20 0.0000 0.20
intermediate 0 0.0000 0.0000
Emergent Marsh HSI = 0.52 EMHSI = 0.52 EMHSI = 0.50
Open Water HSI = 0.26 OW HSI = 0.29 OW HSI = 0.28
Project: B3 Low SLR
FWP
TY 24 TY 47 TY 70
Variable Value Sl Value Sl Value Sl
V1 % Emergent 33 0.40 18 0.26 2 0.12
V2 % Aquatic 10 0.19 & 0.13 0 0.10
V3 Interspersion % % %
Class 1 0 0.26 0 0.20 0 0.10
Class 2 9 0 0
Class 3 14 0 0
Class 4 7 100 0
Class 5 0 0 100
V4 %0W <= 1.5ft 2 0.12 1 0.11 0 0.10
V5 Salinity (ppt)
fresh 0 1.00 0 1.00 0 1.00
intermediate 0 0 0
V6 Access Value
fresh 0.0000 0.20 0.0000 0.20 0.0000 0.20
intermediate 0.0000 0.0000 0.0000
EM HSI = 0.42 EMHSI = 0.33 EMHSI = 0.22
OW HSI = 0.25 OW HSI = 0.21 OW HSI = 0.18
Project: B3 Low SLR
FWP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aguatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0W <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =

Revised V5 7/24/06
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AAHU CALCULATION - EMERGENT MARSH
Project: B3 Low SLR

Future Without Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 285 0.52 147.33
279 0.52 145.21 146.28
70 11 0.22 2.45 4175.67
Max= 70 AAHUs = 61.74
Future With Project Total Cummulative
TY Marsh Acres Xx_HSI HUs HUs
0 285 0.52 147.33
279 0.52 145.21 146.28
5 262 0.50 131.18 552.56
70 11 0.22 2.45 3586.30
Max= 70 AAHUs 61.22
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 61.22
B. Future Without Project Emergent Marsh AAHUs = 61.74
Net Change (FWP - FWOP) = -0.53

AAHU CALCULATION - OPEN WATER
Project: B3 Low SLR

Future Without Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 285 0.26 72.68
291 0.26 75.85 74.26
70 559 0.18 101.39 6359.27
Max= 70 AAHUs = 91.91
Future With Project Total Cummulative
TY Water Acres Xx_HSI HUs HUs
0 285 0.26 72.68
291 0.29 83.55 78.08
5 308 0.28 87.43 341.99
70 559 0.18 101.39 6415.26
Max= 70 AAHUs 97.65
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 97.65
B. Future Without Project Open Water AAHUs = 91.91
Net Change (FWP - FWOP) = 5.74
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = -0.53
B. Open Water Habitat Net AAHUs = 5.74
Net Benefits=(2.1XEMAAHUs+OWAAHUSs)/3.1 150 312412013




WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Intermediate Calculations

Interspersion
1 1 0
0.6 0.6 0
0 0 0
0.2 0.2 0
0 0 0.1
Salinity

1.00 1.00 1.00

0.92 0.90 0.72

Access Value

0.30 0.30 0.30

0.98 0.98 0.98

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0 0 0
0.1 0 0
Salinity
1.00
0.70
Access Value
0.30
0.98

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
Salinity

Access Value

Project: | B3 Medium SLR | Project Area: 570
% Fresh 0
Condition: Future Without Project % Intermediate 100
TY 0 TY 1 TY 62
Variable Value SI Value Sl Value Sl
V1 % Emergent 50 0.55 49 0.54 0 0.10
V2 % Aquatic 8 0.17 8 0.17 0 0.10
V3 Interspersion % % %
Class 1 30 0.48 30 0.48 0 0.10
Class 2 10 9 0
Class 3 0 0 0
Class 4 60 61 0
Class 5 0 0 100
V4 %0W <= 1.5ft 6 0.17 6 0.17 0 0.10
V5 Salinity (ppt)
fresh 0 0.92 0 0.90 0 0.72
intermediate 2.9 3 3.9
V6 Access Value
fresh 0.0000 0.98 0.0000 0.98 0.0000 0.98
intermediate 0.9800 0.9800 0.9800
Emergent Marsh HSI = 0.63 EMHSI = 0.62 EMHSI = 0.20
Open Water HSI = 0.32 OW HSI = 0.32 OW HSI = 0.21
Project: B3 Medium SLR
FWOP
TY 70 TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10
V2 % Aquatic 0 0.10
V3 Interspersion % % %
Class 1 0 0.10
Class 2 0
Class 3 0
Class 4 0
Class 5 100
V4 %0W <= 1.5ft 0 0.10
V5 Salinity (ppt)
fresh 0 0.70
intermediate 4
V6 Access Value
fresh 0.0000 0.98
intermediate 0.9800
EM HSI = 0.20 EMHSI = EMHSI =
OW HSI = 0.20 OW HSI = OW HSI =
Project: B3 Medium SLR
FWOP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aguatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =

Revised V5 7/24/06
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WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Project: B3 Medium SLR Project Area: 570
% Fresh 0
Condition: Future With Project % Intermediate 100
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value SI Value Sl Value Sl
V1 % Emergent 50 0.55 49 0.54 46 0.51
V2 % Aquatic 8 0.17 8 0.17 10 0.19
V3 Interspersion % % % Interspersion
Class 1 30 0.48 30 0.48 23 0.43 1 1 1
Class 2 10 9 11 0.6 0.6 0.6
Class 3 0 0 2 0 0 0.4
Class 4 60 61 64 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %0W <= 1.5ft 6 0.17 6 0.17 5 0.16
V5 Salinity (ppt) Salinity
fresh 0 0.92 0 0.90 0 0.94 1.00 1.00 1.00
intermediate 2.9 3 2.8 0.92 0.90 0.94
V6 Access Value Access Value
fresh 0.0000 0.98 0.0000 0.98 0.0000 0.84 0.30 0.30 0.30
intermediate 0.98 0.9800 0.7970 0.98 0.98 0.84
Emergent Marsh HSI = 0.63 EMHSI = 0.62 EMHSI = 0.59
Open Water HSI = 0.32 OW HSI = 0.32 OW HSI = 0.33
Project: B3 Medium SLR
FWP
TY 24 TY 47 TY 62 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10 0 0.10 0 0.10
V2 % Aquatic 0 0.10 0 0.10 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 ERR(<100) 0 ERR(<100) 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 0 0 0 0 0 0
Class 5 0 0 100 0 0 0.1
V4 %O0W <= 1.5ft 0 0.10 0 0.10 0 0.10
V5 Salinity (ppt) Salinity
fresh 0 1.00 0 1.00 0 0.72 1.00 1.00 1.00
intermediate 0 0 3.9 1.00 1.00 0.72
V6 Access Value Access Value
fresh 0.0000 0.20 0.0000 0.20 0.0000 0.75 0.30 0.30 0.30
intermediate 0.0000 0.0000 0.6830 0.20 0.20 0.75
EM HSI = EMHSI = EMHSI = 0.20
OW HSI = OW HSI = OW HSI = 0.20
Project: B3 Medium SLR
FWP
TY 70 TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10
V2 % Aguatic 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0 0
Class 2 0 0 0
Class 3 0 0 0 0
Class 4 0 0 0 0
Class 5 100 0.1 0 0
V4 %O0W <= 1.5ft 0 0.10
V5 Salinity (ppt) Salinity
fresh 0 0.70 1.00
intermediate 4 0.70
V6 Access Value Access Value
fresh 0.0000 0.69 0.30
intermediate 0.6180 0.69
EM HSI = 0.20 EMHSI = EMHSI =
OW HSI = 0.19 OW HSI = OW HSI =
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AAHU CALCULATION - EMERGENT MARSH

Project: B3 Medium SLR

Future Without Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 285 0.63 178.66
279 0.62 172.36 175.50
62 0 0.20 0.00 4086.06
70 0 0.20 0.00 0.00
Max= 70 AAHUs = 60.88
Future With Project Total Cummulative
TY Marsh Acres Xx_HSI HUs HUs
0 285 0.63 178.66
279 0.62 172.36 175.50
5 262 0.59 153.56 651.49
62 0 0.20 0.00 3415.11
70 0 0.20 0.00 0.00
Max= 70 AAHUs 60.60
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 60.60
B. Future Without Project Emergent Marsh AAHUs = 60.88
Net Change (FWP - FWOP) = -0.28

AAHU CALCULATION - OPEN WATER

Project: B3 Medium SLR

Future Without Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 285 0.32 92.06
291 0.32 93.48 92.77
62 570 0.21 117.36 6757.80
70 570 0.20 116.52 935.54
Max= 70 AAHUs = 111.23
Future With Project Total Cummulative
TY Water Acres Xx_HSI HUs HUs
0 285 0.32 92.06
291 0.32 93.48 92.77
5 308 0.33 100.82 388.52
62 570 0.20 112.12 6393.97
70 570 0.19 109.97 888.36
Max= 70 AAHUs 110.91
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 110.91
B. Future Without Project Open Water AAHUs = 111.23
Net Change (FWP - FWOP) = -0.32
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = -0.28
B. Open Water Habitat Net AAHUs = -0.32
Net Benefits=(2.1XEMAAHUs+OWAAHUSs)/3.1 -0.29
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WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Intermediate Calculations

Interspersion
1 1 0
0.6 0.6 0
0 0 0
0.2 0.2 0
0 0 0.1
Salinity

1.00 1.00 1.00

0.92 0.88 0.52

Access Value

0.30 0.30 0.30

0.98 0.98 0.98

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0 0 0
0.1 0 0
Salinity
1.00
0.30
Access Value
0.30
0.98

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
Salinity

Access Value

Project: | B3 High SLR | Project Area: 570
% Fresh 0
Condition: Future Without Project % Intermediate 100
TY 0 TY 1 TY 46
Variable Value SI Value Sl Value Sl
V1 % Emergent 50 0.55 49 0.54 0 0.10
V2 % Aquatic 8 0.17 8 0.17 0 0.10
V3 Interspersion % % %
Class 1 30 0.48 30 0.48 0 0.10
Class 2 10 9 0
Class 3 0 0 0
Class 4 60 61 0
Class 5 0 0 100
V4 %0W <= 1.5ft 6 0.17 6 0.17 0 0.10
V5 Salinity (ppt)
fresh 0 0.92 0 0.88 0 0.52
intermediate 2.9 3.1 4.9
V6 Access Value
fresh 0.0000 0.98 0.0000 0.98 0.0000 0.98
intermediate 0.9800 0.9800 0.9800
Emergent Marsh HSI = 0.63 EMHSI = 0.62 EMHSI = 0.18
Open Water HSI = 0.32 OW HSI = 0.32 OW HSI = 0.19
Project: B3 High SLR
FWOP
TY 70 TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10
V2 % Aquatic 0 0.10
V3 Interspersion % % %
Class 1 0 0.10
Class 2 0
Class 3 0
Class 4 0
Class 5 100
V4 %0W <= 1.5ft 0 0.10
V5 Salinity (ppt)
fresh 0 0.30
intermediate 6
V6 Access Value
fresh 0.0000 0.98
intermediate 0.9800
EM HSI = 0.16 EMHSI = EMHSI =
OW HSI = 0.17 OW HSI = OW HSI =
Project: B3 High SLR
FWOP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aguatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =
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WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Project: B3 High SLR Project Area: 570
% Fresh 0
Condition: Future With Project % Intermediate 100
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value SI Value Sl Value Sl
V1 % Emergent 50 0.55 49 0.54 46 0.51
V2 % Aquatic 8 0.17 8 0.17 9 0.18
V3 Interspersion % % % Interspersion
Class 1 30 0.48 30 0.48 23 0.43 1 1 1
Class 2 10 9 11 0.6 0.6 0.6
Class 3 0 0 2 0 0 0.4
Class 4 60 61 64 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %0W <= 1.5ft 6 0.17 6 0.17 5 0.16
V5 Salinity (ppt) Salinity
fresh 0 0.92 0 0.88 0 0.90 1.00 1.00 1.00
intermediate 2.9 3.1 3 0.92 0.88 0.90
V6 Access Value Access Value
fresh 0.0000 0.98 0.0000 0.98 0.0000 0.84 0.30 0.30 0.30
intermediate 0.98 0.9800 0.7940 0.98 0.98 0.84
Emergent Marsh HSI = 0.63 EMHSI = 0.62 EMHSI = 0.58
Open Water HSI = 0.32 OW HSI = 0.32 OW HSI = 0.32
Project: B3 High SLR
FWP
TY 46 TY 70 TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10 0 0.10
V2 % Aquatic 0 0.10 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0.10 0 0 0
Class 2 0 0 0 0 0
Class 3 0 0 0 0 0
Class 4 0 0 0 0 0
Class 5 100 100 0.1 0.1 0
V4 %0W <= 1.5ft 0 0.10 0 0.10
V5 Salinity (ppt) Salinity
fresh 0 0.62 0 0.46 1.00 1.00
intermediate 44 5.2 0.62 0.46
V6 Access Value Access Value
fresh 0.0000 0.55 0.0000 0.42 0.30 0.30
intermediate 0.4360 0.2800 0.55 0.42
EM HSI = 0.18 EMHSI = 0.16 EMHSI =
OW HSI = 0.18 OW HSI = 0.16 OW HSI =
Project: B3 High SLR
FWP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aguatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0W <= 1.5ft
V5 Salinity (ppt) Salinity
fresh
intermediate
V6 Access Value Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =
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Revise:

AAHU CALCULATION - EMERGENT MARSH

Project: B3 High SLR

Future Without Project Total Cummulative
TY Marsh Acres Xx_HSI HUs HUs
0 285 0.63 178.66
279 0.62 171.74 175.19
46 0 0.18 0.00 2958.51
70 0 0.16 0.00 0.00
Max= 70 AAHUs = 44.77
Future With Project Total Cummulative
TY Marsh Acres x_HSI HUs HUs
0 285 0.63 178.66
279 0.62 171.74 175.19
5 262 0.58 152.34 647.78
46 0 0.18 0.00 2410.21
70 0 0.16 0.00 0.00
Max= 70 AAHUs 46.19
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 46.19
B. Future Without Project Emergent Marsh AAHUs = 44.77
Net Change (FWP - FWOP) = 1.42

AAHU CALCULATION - OPEN WATER

Project: B3 High SLR

Future Without Project Total Cummulative
TY Water Acres x_HSI HUs HUs
0 285 0.32 92.06
291 0.32 93.05 92.55
46 570 0.19 108.92 4813.46
70 570 0.17 99.63 2502.61
Max= 70 AAHUs = 105.84
Future With Project Total Cummulative
TY Water Acres x_HSI HUs HUs
0 285 0.32 92.06
291 0.32 93.05 92.55
5 308 0.32 97.50 381.14
46 570 0.18 102.48 4344.51
70 570 0.16 91.48 2327.53
Max= 70 AAHUs 102.08
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 102.08
B. Future Without Project Open Water AAHUs = 105.84
Net Change (FWP - FWOP) = -3.76
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = 1.42
B. Open Water Habitat Net AAHUs = -3.76
Net Benefits=(2. 1XEMAAHUs+OWAAHUs)/3.1 -0.25
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WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Intermediate Calculations

Interspersion
1 1 1
0.6 0.6 0.6
0 0 0
0 0 0
0 0 0
Salinity

0.76 1.00 1.00

1.00 1.00 1.00

Access Value

0.30 0.30 0.30

0.20 0.20 0.20

Intermediate Calculations

Interspersion

0

o |Oo |o |o (o
o |O |o |o
o |[Oo o o o

Salinity

Access Value

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
Salinity

Access Value

Project: | B1,B2 Low SLR | Project Area: | 3,965
% Fresh 100
Condition: Future Without Project % Intermediate 0
TY 0 TY 1 TY 70
Variable Value SI Value Sl Value Sl
V1 % Emergent 90 0.91 90 0.91 86 0.87
V2 % Aquatic 24 0.32 24 0.32 23 0.31
V3 Interspersion % % %
Class 1 95 0.98 95 0.98 73 0.89
Class 2 5 5 27
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0
V4 %0W <= 1.5ft 35 0.49 35 0.49 34 0.48
V5 Salinity (ppt)
fresh 2 0.76 0 1.00 0 1.00
intermediate 0 0 0
V6 Access Value
fresh 0.0000 0.30 0.0000 0.30 0.0000 0.30
intermediate 0.0000 0.0000 0.0000
Emergent Marsh HSI = 0.78 EMHSI = 0.81 EMHSI = 0.78
Open Water HSI = 0.41 OW HSI = 0.43 OW HSI = 0.41
Project: B1,B2 Low SLR
FWOP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aquatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0W <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =
Project: B1,B2 Low SLR
FWOP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aguatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0W <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =
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WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Intermediate Calculations

Interspersion
1 1 1
0.6 0.6 0.6
0 0 0
0 0 0
0 0 0
Salinity

0.76 1.00 1.00

1.00 1.00 1.00

Access Value

0.30 0.30 0.30

0.20 0.20 0.20

Intermediate Calculations

Interspersion
1 1 1
0.6 0.6 0.6
0 0 0
0 0 0
0 0 0
Salinity

1.00 1.00 1.00

1.00 1.00 1.00

Access Value

0.30 0.30 0.30

0.20 0.20 0.20

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
Salinity

Access Value

Project: B1,B2 Low SLR Project Area: | 3,965
% Fresh 100
Condition: Future With Project % Intermediate 0
TY 0 TY 1 TY 5
Variable Value SI Value Sl Value Sl
V1 % Emergent 90 0.91 90 0.91 90 0.91
V2 % Aquatic 24 0.32 32 0.39 32 0.39
V3 Interspersion % % %
Class 1 95 0.98 95 0.98 95 0.98
Class 2 5 5 5
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0
V4 %0W <= 1.5ft 35 0.49 35 0.49 35 0.49
V5 Salinity (ppt)
fresh 17 0.76 0 1.00 0 1.00
intermediate 0 0 0
V6 Access Value
fresh 0.0000 0.30 0.0000 0.30 0.0000 0.30
intermediate 0 0.0000 0.0000
Emergent Marsh HSI = 0.78 EMHSI = 0.81 EMHSI = 0.81
Open Water HSI = 0.41 OW HSI = 0.47 OW HSI = 0.47
Project: B1,B2 Low SLR
FWP
TY 24 TY 47 TY 70
Variable Value Sl Value Sl Value Sl
V1 % Emergent 89 0.90 87 0.88 86 0.87
V2 % Aquatic 32 0.39 31 0.38 31 0.38
V3 Interspersion % % %
Class 1 94 0.98 80 0.92 73 0.89
Class 2 6 20 27
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0W <= 1.5ft 35 0.49 35 0.49 34 0.48
V5 Salinity (ppt)
fresh 0 1.00 0 1.00 0 1.00
intermediate 0 0 0
V6 Access Value
fresh 0.0000 0.30 0.0000 0.30 0.0000 0.30
intermediate 0.0000 0.0000 0.0000
EM HSI = 0.80 EMHSI = 0.79 EMHSI = 0.78
OW HSI = 0.47 OW HSI = 0.46 OW HSI = 0.45
Project: B1,B2 Low SLR
FWP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aquatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0W <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =
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AAHU CALCULATION - EMERGENT MARSH

Project: B1,B2 Low SLR

Future Without Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 3569 0.78 2789.54
1 3569 0.81 2884.72 2837.13
70 3410 0.78 2656.51 191118.72
Max= 70 AAHUs = 2770.80
Future With Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 3569 0.78 2789.54
1 3569 0.81 2884.72 2837.13
5 3569 0.81 2884.72 11538.87
70 3410 0.78 2656.51 180039.38
Max= 70 AAHUs 2777.36
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 2777.36
B. Future Without Project Emergent Marsh AAHUs = 2770.80
Net Change (FWP - FWOP) = 6.56

AAHU CALCULATION - OPEN WATER

Project:

B1,B2 Low SLR

Future Without Project Total Cummulative
TY Water Acres X HSI HUs HUs
0 396 041 161.60
1 396 0.43 168.64 165.12
70 555 0.41 229.38 13754.41
Max= 70 AAHUs = 198.85
Future With Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 396 0.41 161.60
1 396 0.47 184.62 173.11
5 396 0.47 184.62 738.50
70 555 0.45 251.93 14209.30
Max= 70 AAHUs 216.01
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 216.01
B. Future Without Project Open Water AAHUs = 198.85
Net Change (FWP - FWOP) = 17.16
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WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Intermediate Calculations

Interspersion
1 1 1
0.6 0.6 0.6
0 0 0.4
0 0 0
0 0 0
Salinity

0.76 0.76 0.66

1.00 1.00 1.00

Access Value

0.99 0.99 0.99

0.20 0.20 0.20

Intermediate Calculations

Interspersion

0

o |Oo |o |o (o
o |Oo |o |o
o |[Oo o o o

Salinity

Access Value

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
Salinity

Access Value

Project:|Bl,BZ Medium SLR | Project Area: | 3,965
% Fresh 100
Condition: Future Without Project % Intermediate 0
TY 0 TY 1 TY 70
Variable Value SI Value Sl Value Sl
V1 % Emergent 90 0.91 90 091 76 0.78
V2 % Aquatic 24 0.32 24 0.32 21 0.29
V3 Interspersion % % %
Class 1 95 0.98 95 0.98 47 0.74
Class 2 5 5 29
Class 3 0 0 24
Class 4 0 0 0
Class 5 0 0
V4 %0W <= 1.5ft 35 0.49 35 0.49 25 0.38
V5 Salinity (ppt)
fresh 2 0.76 2 0.76 2 0.66
intermediate 0 0 0
V6 Access Value
fresh 0.9860 0.99 0.9860 0.99 0.9860 0.99
intermediate 0.0000 0.0000 0.0000
Emergent Marsh HSI = 0.91 EM HSI = 0.91 EM HSI = 0.79
Open Water HSI = 0.49 OW HSI = 0.49 OW HSI = 0.44
Project: B1,B2 Medium SLR
FWOP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aguatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0W <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =
Project: B1,B2 Medium SLR
FWOP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aguatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =
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WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Intermediate Calculations

Interspersion
1 1 1
0.6 0.6 0.6
0 0 0
0 0 0
0 0 0
Salinity

0.76 0.76 0.78

1.00 1.00 1.00

Access Value

0.99 0.99 0.86

0.20 0.20 0.20

Intermediate Calculations

Interspersion
0 0 1
0 0 0.6
0 0 0.4
0 0 0
0 0 0
Salinity

1.00 1.00 0.64

1.00 1.00 1.00

Access Value

0.30 0.30 0.74

0.20 0.20 0.20

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
Salinity

Access Value

Project: B1,B2 Medium SLR Project Area: | 3,965
% Fresh 100
Condition: Future With Project % Intermediate 0
TY 0 TY 1 TY 5
Variable Value SI Value Sl Value Sl
V1 % Emergent 90 0.91 90 0.91 90 0.91
V2 % Aquatic 24 0.32 24 0.32 25 0.33
V3 Interspersion % % %
Class 1 95 0.98 95 0.98 95 0.98
Class 2 5 5 5
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0
V4 %0W <= 1.5ft 35 0.49 35 0.49 35 0.49
V5 Salinity (ppt)
fresh 17 0.76 2 0.76 1.6 0.78
intermediate 0 0 0
V6 Access Value
fresh 0.9860 0.99 0.9860 0.99 0.8040 0.86
intermediate 0 0.0000 0.0000
Emergent Marsh HSI = 0.91 EMHSI = 0.91 EMHSI = 0.90
Open Water HSI = 0.49 OW HSI = 0.49 OW HSI = 0.49
Project: B1,B2 Medium SLR
FWP
TY 24 TY 47 TY 70
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10 0 0.10 76 0.78
V2 % Aquatic 0 0.10 0 0.10 21 0.29
V3 Interspersion % % %
Class 1 0 ERR(<100) 0 ERR(<100) 47 0.74
Class 2 0 0 29
Class 3 0 0 24
Class 4 0 0 0
Class 5 0 0 0
V4 %0W <= 1.5ft 0 0.10 0 0.10 25 0.38
V5 Salinity (ppt)
fresh 0 1.00 0 1.00 23 0.64
intermediate 0 0 0
V6 Access Value
fresh 0.0000 0.30 0.0000 0.30 0.6250 0.74
intermediate 0.0000 0.0000 0.0000
EM HSI = EMHSI = EMHSI = 0.76
OW HSI = OW HSI = OW HSI = 0.41
Project: B1,B2 Medium SLR
FWP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aguatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0W <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =
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AAHU CALCULATION - EMERGENT MARSH

Project: B1,B2 Medium SLR

Future Without Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 3569 0.91 3251.88
3569 0.91 3251.88 3251.88
70 3013 0.79 2378.86 193482.75
Max= 70 AAHUs = 2810.49
Future With Project Total Cummulative
TY Marsh Acres Xx_HSI HUs HUs
0 3569 0.91 3251.88
3569 0.91 3251.88 3251.88
5 3569 0.90 3201.67 12907.10
70 3013 0.76 2280.63 177330.53
Max= 70 AAHUs 2764.14
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 2764.14
B. Future Without Project Emergent Marsh AAHUs = 2810.49
Net Change (FWP - FWOP) = -46.36

AAHU CALCULATION - OPEN WATER

Project: B1,B2 Medium SLR

Future Without Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 396 0.49 195.02
396 0.49 195.02 195.02
70 952 0.44 416.75 21455.65
Max= 70 AAHUs = 309.30
Future With Project Total Cummulative
TY Water Acres Xx_HSI HUs HUs
0 396 0.49 195.02
396 0.49 195.02 195.02
5 396 0.49 193.88 777.80
70 952 0.41 394.66 19579.76
Max= 70 AAHUs 293.61
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 293.61
B. Future Without Project Open Water AAHUs = 309.30
Net Change (FWP - FWOP) = -15.69
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = -46.36
B. Open Water Habitat Net AAHUs = -15.69
Net Benefits=(2.1XEMAAHUs+OWAAHUSs)/3.1 -36.46
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WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Intermediate Calculations

Interspersion
1 1 1
0.6 0.6 0.6
0 0 0.4
0 0 0
0 0 0
Salinity

0.76 0.76 0.54

1.00 1.00 1.00

Access Value

0.99 0.99 0.99

0.20 0.20 0.20

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0 0 0
0.1 0.1 0
Salinity
0.50 0.42
1.00 1.00
Access Value
0.99 0.99
0.20 0.20

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
Salinity

Access Value

Project: [B1,B2 High SLR | Project Area: | 3,965
% Fresh 100
Condition: Future Without Project % Intermediate 0
TY 0 TY 1 TY 43
Variable Value SI Value Sl Value Sl
V1 % Emergent 90 0.91 90 091 67 0.70
V2 % Aquatic 24 0.32 24 0.32 17 0.25
V3 Interspersion % % %
Class 1 95 0.98 95 0.98 6 0.54
Class 2 5 5 54
Class 3 0 0 40
Class 4 0 0 0
Class 5 0 0 0
V4 %0W <= 1.5ft 35 0.49 35 0.49 18 0.30
V5 Salinity (ppt)
fresh 1.7 0.76 1.7 0.76 28 0.54
intermediate 0 0 0
V6 Access Value
fresh 0.9860 0.99 0.9860 0.99 0.9860 0.99
intermediate 0.0000 0.0000 0.0000
Emergent Marsh HSI = 0.91 EM HSI = 0.91 EM HSI = 0.70
Open Water HSI = 0.49 OW HSI = 0.49 OW HSI = 0.38
Project: B1,B2 High SLR
FWOP
TY 53 TY 70 TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10 0 0.10
V2 % Aguatic 0 0.10 0 0.10
V3 Interspersion % % %
Class 1 0 0.10 0 0.10
Class 2 0 0
Class 3 0 0
Class 4 0 0
Class 5 100 100
V4 %0W <= 1.5ft 0 0.10 0 0.10
V5 Salinity (ppt)
fresh 3 0.50 34 0.42
intermediate 0 0
V6 Access Value
fresh 0.9860 0.99 0.9860 0.99
intermediate 0.0000 0.0000
EM HSI = 0.18 EM HSI = 0.17 EM HSI =
OW HSI = 0.19 OW HSI = 0.18 OW HSI =
Project: B1,B2 High SLR
FWOP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aquatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0W <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =

Revised V5 7/24/06

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Intermediate Calculations

Interspersion
1 1 1
0.6 0.6 0.6
0 0 0
0 0 0
0 0 0
Salinity

0.76 0.76 0.76

1.00 1.00 1.00

Access Value

0.99 0.99 0.86

0.20 0.20 0.20

Intermediate Calculations

Interspersion
1 0 0
0.6 0 0
0.4 0 0
0 0 0
0 0.1 0.1
Salinity

0.60 0.58 0.48

1.00 1.00 1.00

Access Value

0.61 0.50 0.50

0.20 0.20 0.20

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
Salinity

Access Value

Project: B1,B2 High SLR Project Area: | 3,965
% Fresh 100
Condition: Future With Project % Intermediate 0
TY 0 TY 1 TY 5
Variable Value SI Value Sl Value Sl
V1 % Emergent 90 0.91 90 091 89 0.90
V2 % Aquatic 24 0.32 24 0.32 24 0.32
V3 Interspersion % % %
Class 1 95 0.98 95 0.98 94 0.98
Class 2 5 5 6
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0
V4 %0W <= 1.5ft 35 0.49 35 0.49 35 0.49
V5 Salinity (ppt)
fresh 1.7 0.76 1.7 0.76 1.7 0.76
intermediate 0 0 0
V6 Access Value
fresh 0.9860 0.99 0.9860 0.99 0.8010 0.86
intermediate 0 0.0000 0.0000
Emergent Marsh HSI = 0.91 EM HSI = 091 EM HSI = 0.89
Open Water HSI = 0.49 OW HSI = 0.49 OW HSI = 0.48
Project: B1,B2 High SLR
FWP
TY 43 TY 53 TY 70
Variable Value Sl Value Sl Value Sl
V1 % Emergent 67 0.70 0 0.10 0 0.10
V2 % Aquatic 17 0.25 0 0.10 0 0.10
V3 Interspersion % % %
Class 1 6 0.54 0 0.10 0 0.10
Class 2 54 0 0
Class 3 40 0 0
Class 4 0 0 0
Class 5 0 100 100
V4 %0W <= 1.5ft 18 0.30 0 0.10 0 0.10
V5 Salinity (ppt)
fresh 25 0.60 2.6 0.58 31 0.48
intermediate 0 0 0
V6 Access Value
fresh 0.4450 0.61 0.2860 0.50 0.2860 0.50
intermediate 0.0000 0.0000 0.0000
EMHSI = 0.66 EM HSI = 0.18 EM HSI = 0.17
OW HSI = 0.35 OW HSI = 0.17 OW HSI = 0.17
Project: B1,B2 High SLR
FWP
TY TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aguatic
V3 Interspersion % % %
Class 1
Class 2
Class 3
Class 4
Class 5
V4 %0W <= 1.5ft
V5 Salinity (ppt)
fresh
intermediate
V6 Access Value
fresh
intermediate
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =

Revised V5 7/24/06
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Revise:

AAHU CALCULATION - EMERGENT MARSH

Project: B1,B2 High SLR

Future Without Project Total Cummulative
TY Marsh Acres Xx_HSI HUs HUs
0 3569 0.91 3251.88
3569 0.91 3251.88 3251.88
43 2657 0.70 1858.16 105958.75
53 0 0.18 0.00 6993.82
70 0 0.17 0.00 0.00
Max= 70 AAHUs = 1660.06
Future With Project Total Cummulative
TY Marsh Acres x_HSI HUs HUs
0 3569 0.91 3251.88
3569 0.91 3251.88 3251.88
5 3529 0.89 3134.96 12773.07
43 2657 0.66 1757.15 91696.35
53 0 0.18 0.00 6642.17
70 0 0.17 0.00 0.00
Max= 70 AAHUs 1633.76
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 1633.76
B. Future Without Project Emergent Marsh AAHUs = 1660.06
Net Change (FWP - FWOP) = -26.30

AAHU CALCULATION - OPEN WATER

Project: B1,B2 High SLR

Future Without Project Total Cummulative
TY Water Acres x_HSI HUs HUs
0 396 0.49 195.02
396 0.49 195.02 195.02
43 1,308 0.38 496.36 15240.17
53 3,965 0.19 752.65 7084.88
70 3,965 0.18 729.15 12595.26
Max= 70 AAHUs = 501.65
Future With Project Total Cummulative
TY Water Acres x_HSI HUs HUs
0 396 0.49 195.02
396 0.49 195.02 195.02
5 436 0.48 209.68 809.69
43 1,308 0.35 461.07 1345341
53 3,965 0.17 690.28 6546.84
70 3,965 0.17 660.91 11485.18
Max= 70 AAHUs 464.14
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 464.14
B. Future Without Project Open Water AAHUs = 501.65
Net Change (FWP - FWOP) = -37.50
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = -26.30
B. Open Water Habitat Net AAHUs = -37.50
Net Benefits=(2. 1XEMAAHUs+OWAAHUs)/3.1 -29.91

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Brackish Marsh

Project: |C20 35 Year Low SLR Project Area: 462
Condition: Future Without Project
TY 0 TY 1 TY 70 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 54 0.59 54 0.59 25 0.33
V2 % Aquatic 6 0.15 6 0.15 2 0.12
V3 Interspersion % % % Interspersion
Class 1 0 0.43 0 0.43 0 0.20 0 0 0
Class 2 58 58 0 0.6 0.6 0
Class 3 0 0 0 0 0 0
Class 4 42 42 100 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %OW <= 1.5ft 11 0.24 11 0.24 2 0.13
V5 Salinity (ppt) 5 1.00 0 1.00 0 1.00
V6 Access Value 0.0000 0.10 0.0000 0.10 0.0000 0.10
Emergent Marsh HSI = 0.46 EM HSI = 0.46 EM HSI = 0.33
Open Water HSI = 0.22 OW HSI = 0.22 OW HSI = 0.18
Project: €20 35 Year Low SLR Project Area: 462
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =
Project: €20 35 Year Low SLR Project Area: 462
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Brackish Marsh

Project: €20 35 Year Low SLR Project Area: 462
Condition: Future With Project
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 54 0.59 54 0.59 52 0.57
V2 % Aquatic 6 0.15 8 0.17 8 0.17
V3 Interspersion % % % Interspersion
Class 1 0 0.43 0 0.43 0 0.42 0 0 0
Class 2 58 58 54 0.6 0.6 0.6
Class 3 0 0 0 0 0 0
Class 4 42 42 46 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %O0OW <= 1.5ft 11 0.24 11 0.24 10 0.23
V5 Salinity (ppt) 5.4 1.00 0 1.00 0 1.00
V6 Access Value 0.0000 0.10 0.0000 0.10 0.0000 0.10
Emergent Marsh HSI = 0.46 EM HSI = 0.46 EM HSI = 0.45
Open Water HSI = 0.22 OW HSI = 0.23 OW HSI = 0.23
Project: €20 35 Year Low SLR Project Area: 462
FWP
TY 24 TY 47 TY 70 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 44 0.50 34 0.41 25 0.33
V2 % Aquatic 7 0.16 5 0.15 4 0.14
V3 Interspersion % % % Interspersion
Class 1 0 0.35 0 0.27 0 0.20 0 0 0
Class 2 30 0 0 0.6 0 0
Class 3 16 37 0 0.4 0.4 0
Class 4 54 63 100 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %O0OW <= 1.5ft 8 0.20 6 0.18 2 0.13
V5 Salinity (ppt) 0 1.00 0 1.00 0 1.00
V6 Access Value 0.0000 0.10 0.0000 0.10 0.0000 0.10
EM HSI = 0.42 EM HSI = 0.37 EM HSI = 0.33
OW HSI = 0.22 OW HSI = 0.20 OW HSI = 0.19
Project: €20 35 Year Low SLR Project Area: 462
FWP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =
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AAHU CALCULATION - EMERGENT MARSH

Project: €20 35 Year Low SLR

Future Without Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 249 0.46 115.08
249 0.46 115.08 115.08
70 116 0.33 37.81 5066.27
Max TY= 70 AAHUs = 74.02
Future With Project Total Cummulative
TY Marsh Acres X_HSI HUs HUs
0 249 0.46 115.08
249 0.46 115.08 115.08
5 240 0.45 108.77 447.66
70 116 0.33 37.81 4592.79
Max TY= 70 AAHUs 73.65
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 73.65
B. Future Without Project Emergent Marsh AAHUs = 74.02
Net Change (FWP - FWOP) = -0.37

AAHU CALCULATION - OPEN WATER

Project: €20 35 Year Low SLR

Future Without Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 213 0.22 47.87
213 0.22 47.87 47.87
70 346 0.18 63.70 3911.25
Max TY= 70 AAHUs = 56.56
Future With Project Total Cummulative
TY Water Acres X_HSI HUs HUs
0 213 0.22 47.87
213 0.23 49.34 48.61
5 222 0.23 50.95 200.60
70 346 0.19 66.34 3862.76
Max TY= 70 AAHUs 58.74
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 58.74
B. Future Without Project Open Water AAHUs = 56.56
Net Change (FWP - FWOP) = 2.18
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = -0.37
B. Open Water Habitat Net AAHUs = 2.18
Net Benefits= (2.6XxEMAAHUs+OWAAHUS)/3.6 0.34
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WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Brackish Marsh

Project: |C20 35 Year Medium SLR Project Area: 462
Condition: Future Without Project
TY 0 TY 1 TY 70 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 54 0.59 54 0.59 15 0.24
V2 % Aquatic 6 0.15 6 0.15 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.43 0 0.43 0 0.20 0 0 0
Class 2 58 58 0 0.6 0.6 0
Class 3 0 0 0 0 0 0
Class 4 42 42 100 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %OW <= 1.5ft 11 0.24 11 0.24 0 0.10
V5 Salinity (ppt) 5 1.00 5.4 1.00 7.5 1.00
V6 Access Value 0.9900 0.99 0.9900 0.99 0.9900 0.99
Emergent Marsh HSI = 0.67 EM HSI = 0.67 EM HSI = 0.39
Open Water HSI = 0.38 OW HSI = 0.38 OW HSI = 0.29
Project: €20 35 Year Medium SLR Project Area: 462
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =
Project: €20 35 Year Medium SLR Project Area: 462
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Brackish Marsh

Project: €20 35 Year Medium SLR Project Area: 462
Condition: Future With Project
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 54 0.59 54 0.59 52 0.57
V2 % Aquatic 6 0.15 6 0.15 7 0.16
V3 Interspersion % % % Interspersion
Class 1 0 0.43 0 0.43 0 0.42 0 0 0
Class 2 58 58 54 0.6 0.6 0.6
Class 3 0 0 0 0 0 0
Class 4 42 42 46 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %O0OW <= 1.5ft 11 0.24 11 0.24 10 0.23
V5 Salinity (ppt) 5.4 1.00 5.4 1.00 5.1 1.00
V6 Access Value 0.9900 0.99 0.9900 0.99 0.5960 0.64
Emergent Marsh HSI = 0.67 EM HSI = 0.67 EM HSI = 0.61
Open Water HSI = 0.38 OW HSI = 0.38 OW HSI = 0.34
Project: €20 35 Year Medium SLR Project Area: 462
FWP
TY 24 TY 47 TY 70 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent 0 0.10 0 0.10 15 0.24
V2 % Aquatic 0 0.10 0 0.10 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 ERR(<100) 0 ERR(<100) 0 0.20 0 0 0
Class 2 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 0 0 100 0 0 0.2
Class 5 0 0 0 0 0 0
V4 %OW <= 1.5ft 0 0.10 0 0.10 0 0.10
V5 Salinity (ppt) 0 1.00 0 1.00 8.1 1.00
V6 Access Value 0.0000 0.10 0.0000 0.10 0.4560 0.51
EM HSI = EM HSI = EM HSI = 0.35
OW HSI = OW HSI = OW HSI = 0.25
Project: €20 35 Year Medium SLR Project Area: 462
FWP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =
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AAHU CALCULATION - EMERGENT MARSH

Project: €20 35 Year Medium SLR

Future Without Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 249 0.67 167.74
249 0.67 167.74 167.74
70 69 0.39 26.78 6119.74
Max TY= 70 AAHUs = 89.82
Future With Project Total Cummulative
TY Marsh Acres X_HSI HUs HUs
0 249 0.67 167.74
249 0.67 167.74 167.74
5 240 0.61 146.61 628.31
70 69 0.35 24.28 5074.25
Max TY= 70 AAHUs 83.86
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 83.86
B. Future Without Project Emergent Marsh AAHUs = 89.82
Net Change (FWP - FWOP) = -5.96

AAHU CALCULATION - OPEN WATER

Project: €20 35 Year Medium SLR

Future Without Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 213 0.38 80.13
213 0.38 80.13 80.13
70 393 0.29 114.35 6885.84
Max TY= 70 AAHUs = 99.51
Future With Project Total Cummulative
TY Water Acres X_HSI HUs HUs
0 213 0.38 80.13
213 0.38 80.13 80.13
5 222 0.34 75.57 311.62
70 393 0.25 96.51 5768.59
Max TY= 70 AAHUs 88.00
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 88.00
B. Future Without Project Open Water AAHUs = 99.51
Net Change (FWP - FWOP) = -11.51
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = -5.96
B. Open Water Habitat Net AAHUs = -11.51
Net Benefits= (2.6XxEMAAHUs+OWAAHUS)/3.6 -7.50
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WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Brackish Marsh

Project: |C20 35 Year High SLR Project Area: 462
Condition: Future Without Project
TY 0 TY 1 TY 33 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 54 0.59 54 0.59 30 0.37
V2 % Aquatic 6 0.15 6 0.15 1 0.11
V3 Interspersion % % % Interspersion
Class 1 0 0.43 0 0.43 0 0.24 0 0 0
Class 2 58 58 0 0.6 0.6 0
Class 3 0 0 19 0 0 0.4
Class 4 42 42 81 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %OW <= 1.5ft 11 0.24 11 0.24 1 0.11
V5 Salinity (ppt) 5.4 1.00 5.5 1.00 7.2 1.00
V6 Access Value 0.9900 0.99 0.9900 0.99 0.9900 0.99
Emergent Marsh HSI = 0.67 EM HSI = 0.67 EM HSI = 0.50
Open Water HSI = 0.38 OW HSI = 0.38 OW HSI = 0.31
Project: €20 35 Year High SLR Project Area: 462
FWOP
TY 43 TY 70 TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10 0 0.10
V2 % Aquatic 0 0.10 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0.10 0 0 0
Class 2 0 0 0 0 0
Class 3 0 0 0 0 0
Class 4 0 0 0 0 0
Class 5 100 100 0.1 0.1 0
V4 %OW <= 1.5ft 0 0.10 0 0.10
V5 Salinity (ppt) 7.7 1.00 9.1 1.00
V6 Access Value 0.9900 0.99 0.9900 0.99
EM HSI = 0.25 EM HSI = 0.25 EM HSI =
OW HSI = 0.28 OW HSI = 0.28 OW HSI =
Project: €20 35 Year High SLR Project Area: 462
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %O0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =
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WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Brackish Marsh

Project: €20 35 Year High SLR Project Area: 462
Condition: Future With Project
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 54 0.59 54 0.59 52 0.57
V2 % Aquatic 6 0.15 6 0.15 7 0.16
V3 Interspersion % % % Interspersion
Class 1 0 0.43 0 0.43 0 0.42 0 0 0
Class 2 58 58 54 0.6 0.6 0.6
Class 3 0 0 0 0 0 0
Class 4 42 42 46 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %O0OW <= 1.5ft 11 0.24 11 0.24 10 0.23
V5 Salinity (ppt) 5.4 1.00 5.5 1.00 5.2 1.00
V6 Access Value 0.9900 0.99 0.9900 0.99 0.5940 0.63
Emergent Marsh HSI = 0.67 EM HSI = 0.67 EM HSI = 0.61
Open Water HSI = 0.38 OW HSI = 0.38 OW HSI = 0.34
Project: €20 35 Year High SLR Project Area: 462
FWP
TY 33 TY 43 TY 70 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent 30 0.37 0 0.10 0 0.10
V2 % Aquatic 2 0.12 0 0.10 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.24 0 0.10 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 19 0 0 0.4 0 0
Class 4 81 0 0 0.2 0 0
Class 5 0 100 100 0 0.1 0.1
V4 %O0OW <= 1.5ft 0.11 0 0.10 0 0.10
V5 Salinity (ppt) 6.8 1.00 6.9 1.00 8.3 1.00
V6 Access Value 0.5250 0.57 0.3140 0.38 0.1900 0.27
EM HSI = 0.46 EM HSI = 0.23 EM HSI = 0.22
OW HSI = 0.27 OW HSI = 0.22 OW HSI = 0.20
Project: €20 35 Year High SLR Project Area: 462
FWP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =
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AAHU CALCULATION - EMERGENT MARSH

Project: €20 35 Year High SLR

Future Without Project Total Cummulative
TY Marsh Acres Xx_HSI HUs HUs
0 249 0.67 167.74
249 0.67 167.74 167.74
33 139 0.50 69.33 3690.53
43 0 0.25 0.00 290.01
70 0 0.25 0.00 0.00
Max TY= 70 AAHUs = 59.26
Future With Project Total Cummulative
TY Marsh Acres x_HSI HUs HUs
0 249 0.67 167.74
249 0.67 167.74 167.74
5 240 0.61 146.53 628.16
33 139 0.46 63.36 2865.60
43 0 0.23 0.00 264.08
70 0 0.22 0.00 0.00
Max TY= 70 AAHUs 56.08
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 56.08
B. Future Without Project Emergent Marsh AAHUs = 59.26
Net Change (FWP - FWOP) = -3.18

AAHU CALCULATION - OPEN WATER

Project: €20 35 Year High SLR

Future Without Project Total Cummulative
TY Water Acres x_HSI HUs HUs
0 213 0.38 80.13
213 0.38 80.13 80.13
33 323 031 98.53 2900.33
43 462 0.28 131.00 1152.66
70 462 0.28 131.00 3537.04
Max TY= 70 AAHUs = 109.57
Future With Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 213 0.38 80.13
213 0.38 80.13 80.13
5) 222 0.34 75.52 311.51
33 323 0.27 88.08 2322.17
43 462 0.22 102.53 964.78
70 462 0.20 94.61 2661.32
Max TY= 70 AAHUs 90.57
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 90.57
B. Future Without Project Open Water AAHUs 109.57
Net Change (FWP - FWOP) = -19.00
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = -3.18
B. Open Water Habitat Net AAHUs = -19.00
Net Benefits= (2.6XxEMAAHUs+OWAAHUSs)/3.6 -7.58

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Brackish Marsh

Project: |C20 100 Year Low SLR Project Area: 439
Condition: Future Without Project
TY 0 TY 1 TY 70 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 56 0.60 55 0.60 25 0.33
V2 % Aquatic 6 0.15 6 0.15 2 0.12
V3 Interspersion % % % Interspersion
Class 1 0 0.45 0 0.44 0 0.20 0 0 0
Class 2 60 57 0 0.6 0.6 0
Class 3 4 6 0 0.4 0.4 0
Class 4 36 37 100 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %OW <= 1.5ft 11 0.24 11 0.24 4 0.15
V5 Salinity (ppt) 5.4 1.00 0 1.00 0 1.00
V6 Access Value 0.0000 0.10 0.0000 0.10 0.0000 0.10
Emergent Marsh HSI = 0.47 EM HSI = 0.47 EM HSI = 0.33
Open Water HSI = 0.23 OW HSI = 0.23 OW HSI = 0.19
Project: €20 100 Year Low SLR Project Area: 439
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =
Project: €20 100 Year Low SLR Project Area: 439
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Brackish Marsh

Project: €20 100 Year Low SLR Project Area: 439
Condition: Future With Project
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 56 0.60 55 0.60 54 0.59
V2 % Aquatic 6 0.15 8 0.17 8 0.17
V3 Interspersion % % % Interspersion
Class 1 0 0.45 0 0.44 0 0.43 0 0 0
Class 2 60 57 55 0.6 0.6 0.6
Class 3 4 6 6 0.4 0.4 0.4
Class 4 36 37 39 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %O0OW <= 1.5ft 11 0.24 11 0.24 10 0.23
V5 Salinity (ppt) 5.4 1.00 0 1.00 0 1.00
V6 Access Value 0.0000 0.10 0.0000 0.10 0.0000 0.10
Emergent Marsh HSI = 0.47 EM HSI = 0.47 EM HSI = 0.46
Open Water HSI = 0.23 OW HSI = 0.23 OW HSI = 0.23
Project: €20 100 Year Low SLR Project Area: 439
FWP
TY 24 TY 47 TY 70 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 45 0.51 35 0.42 25 0.33
V2 % Aquatic 7 0.16 5 0.15 4 0.14
V3 Interspersion % % % Interspersion
Class 1 0 0.36 0 0.28 0 0.20 0 0 0
Class 2 32 0 0 0.6 0 0
Class 3 16 40 0 0.4 0.4 0
Class 4 52 60 100 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %O0OW <= 1.5ft 8 0.20 6 0.18 4 0.15
V5 Salinity (ppt) 0 1.00 0 1.00 0 1.00
V6 Access Value 0.0000 0.10 0.0000 0.10 0.0000 0.10
EM HSI = 0.42 EM HSI = 0.37 EM HSI = 0.33
OW HSI = 0.22 OW HSI = 0.21 OW HSI = 0.19
Project: €20 100 Year Low SLR Project Area: 439
FWP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =

3/24/2013



AAHU CALCULATION - EMERGENT MARSH

Project: €20 100 Year Low SLR

Future Without Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 246 0.47 115.89
241 0.47 112.46 11417
70 110 0.33 35.85 4904.76
Max TY= 70 AAHUs = 71.70
Future With Project Total Cummulative
TY Marsh Acres X_HSI HUs HUs
0 246 0.47 115.89
241 0.47 112.46 114.17
5 237 0.46 109.54 443.99
70 110 0.33 35.85 4537.62
Max TY= 70 AAHUs 72.80
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 72.80
B. Future Without Project Emergent Marsh AAHUs = 71.70
Net Change (FWP - FWOP) = 1.10

AAHU CALCULATION - OPEN WATER

Project: €20 100 Year Low SLR

Future Without Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 193 0.23 43.60
198 0.23 44.62 44.11
70 329 0.19 61.20 3709.73
Max TY= 70 AAHUs = 53.63
Future With Project Total Cummulative
TY Water Acres X_HSI HUs HUs
0 193 0.23 43.60
198 0.23 45.98 44.79
5 202 0.23 46.60 185.17
70 329 0.19 63.71 3636.03
Max TY= 70 AAHUs 55.23
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 55.23
B. Future Without Project Open Water AAHUs = 53.63
Net Change (FWP - FWOP) = 1.60
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = 1.10
B. Open Water Habitat Net AAHUs = 1.60
Net Benefits= (2.6XxEMAAHUs+OWAAHUS)/3.6 1.24

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Brackish Marsh

Project: |C20 100 Year Medium SLR Project Area: 439
Condition: Future Without Project
TY 0 TY 1 TY 70 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 56 0.60 55 0.60 15 0.24
V2 % Aquatic 6 0.15 6 0.15 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.45 0 0.44 0 0.20 0 0 0
Class 2 60 57 0 0.6 0.6 0
Class 3 4 6 0 0.4 0.4 0
Class 4 36 37 100 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %O0W <= 1.5ft 11 0.24 11 0.24 1 0.11
V5 Salinity (ppt) 5.4 1.00 5.4 1.00 7.5 1.00
V6 Access Value 0.9900 0.99 0.9900 0.99 0.9900 0.99
Emergent Marsh HSI = 0.69 EM HSI = 0.68 EM HSI = 0.39
Open Water HSI = 0.38 OW HSI = 0.38 OW HSI = 0.29
Project: €20 100 Year Medium SLR Project Area: 439
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =
Project: €20 100 Year Medium SLR Project Area: 439
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Brackish Marsh

Project: €20 100 Year Medium SLR Project Area: 439
Condition: Future With Project
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent 56 0.60 55 0.60 53 0.58
V2 % Aquatic 6 0.15 6 0.15 7 0.16
V3 Interspersion % % % Interspersion
Class 1 0 0.45 0 0.44 0 0.42 0 0 0
Class 2 60 57 53 0.6 0.6 0.6
Class 3 4 6 6 0.4 0.4 0.4
Class 4 36 37 41 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %OW <= 1.5ft 11 0.24 11 0.24 10 0.23
V5 Salinity (ppt) 5.4 1.00 5.4 1.00 5.1 1.00
V6 Access Value 0.9900 0.99 0.9900 0.99 0.5960 0.64
Emergent Marsh HSI = 0.69 EM HSI = 0.68 EM HSI = 0.62
Open Water HSI = 0.38 OW HSI = 0.38 OW HSI = 0.34
Project: €20 100 Year Medium SLR Project Area: 439
FWP
TY 24 TY 47 TY 70 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10 0 0.10 15 0.24
V2 % Aquatic 0 0.10 0 0.10 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 ERR(<100) 0 ERR(<100) 0 0.20 0 0 0
Class 2 0 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 0 0 100 0 0 0.2
Class 5 0 0 0 0 0 0
V4 %OW <= 1.5ft 0 0.10 0 0.10 1 0.11
V5 Salinity (ppt) 0 1.00 0 1.00 8.1 1.00
V6 Access Value 0.0000 0.10 0.0000 0.10 0.4560 0.51
EM HSI = EM HSI = EM HSI = 0.35
OW HSI = OW HSI = OWHSI = 0.25
Project: €20 100 Year Medium SLR Project Area: 439
FWP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =

3/24/2013



AAHU CALCULATION - EMERGENT MARSH

Project: €20 100 Year Medium SLR

Future Without Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 246 0.69 169.13
241 0.68 164.02 166.57
70 66 0.39 25.62 5953.90
Max TY= 70 AAHUs = 87.44
Future With Project Total Cummulative
TY Marsh Acres X_HSI HUs HUs
0 246 0.69 169.13
241 0.68 164.02 166.57
5 233 0.62 143.82 615.35
70 66 0.35 23.23 4949.11
Max TY= 70 AAHUs 81.87
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 81.87
B. Future Without Project Emergent Marsh AAHUs = 87.44
Net Change (FWP - FWOP) = -5.56

AAHU CALCULATION - OPEN WATER

Project: €20 100 Year Medium SLR

Future Without Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 193 0.38 72.83
198 0.38 74.60 73.72
70 373 0.29 108.88 6501.08
Max TY= 70 AAHUs = 93.93
Future With Project Total Cummulative
TY Water Acres X_HSI HUs HUs
0 193 0.38 72.83
198 0.38 74.60 73.72
5 206 0.34 70.25 289.90
70 373 0.25 91.96 5442.69
Max TY= 70 AAHUs 82.95
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 82.95
B. Future Without Project Open Water AAHUs = 93.93
Net Change (FWP - FWOP) = -10.98
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = -5.56
B. Open Water Habitat Net AAHUs = -10.98
Net Benefits= (2.6XxEMAAHUs+OWAAHUS)/3.6 -7.07

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Brackish Marsh

Project: |C20 100 Year High SLR Project Area: 439
Condition: Future Without Project
TY 0 TY 1 TY 33 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 56 0.60 55 0.60 31 0.38
V2 % Aquatic 6 0.15 6 0.15 1 0.11
V3 Interspersion % % % Interspersion
Class 1 0 0.45 0 0.44 0 0.25 0 0 0
Class 2 60 57 0 0.6 0.6 0
Class 3 4 6 24 0.4 0.4 0.4
Class 4 36 37 76 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %O0OW <= 1.5ft 11 0.24 11 0.24 5 0.16
V5 Salinity (ppt) 5.4 1.00 5.5 1.00 7.2 1.00
V6 Access Value 0.9900 0.99 0.9900 0.99 0.9900 0.99
Emergent Marsh HSI = 0.69 EM HSI = 0.68 EM HSI = 0.51
Open Water HSI = 0.38 OW HSI = 0.38 OW HSI = 0.31
Project: €20 100 Year High SLR Project Area: 439
FWOP
TY 43 TY 70 TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10 0 0.10
V2 % Aquatic 0 0.10 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0.10 0 0 0
Class 2 0 0 0 0 0
Class 3 0 0 0 0 0
Class 4 0 0 0 0 0
Class 5 100 100 0.1 0.1 0
V4 %OW <= 1.5ft 0 0.10 0 0.10
V5 Salinity (ppt) 7.7 1.00 9.1 1.00
V6 Access Value 0.9900 0.99 0.9900 0.99
EM HSI = 0.25 EM HSI = 0.25 EM HSI =
OW HSI = 0.28 OW HSI = 0.28 OW HSI =
Project: €20 100 Year High SLR Project Area: 439
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %O0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Brackish Marsh

Project: €20 100 Year High SLR Project Area: 439
Condition: Future With Project
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 56 0.60 55 0.60 53 0.58
V2 % Aquatic 6 0.15 6 0.15 7 0.16
V3 Interspersion % % % Interspersion
Class 1 0 0.45 0 0.44 0 0.42 0 0 0
Class 2 60 57 53 0.6 0.6 0.6
Class 3 4 6 6 0.4 0.4 0.4
Class 4 36 37 41 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %0OW <= 1.5ft 11 0.24 11 0.24 11 0.24
V5 Salinity (ppt) 5.4 1.00 5.5 1.00 5.2 1.00
V6 Access Value 0.9900 0.99 0.9900 0.99 0.5940 0.63
Emergent Marsh HSI = 0.69 EM HSI = 0.68 EM HSI = 0.62
Open Water HSI = 0.38 OW HSI = 0.38 OW HSI = 0.34
Project: €20 100 Year High SLR Project Area: 439
FWP
TY 33 TY 43 TY 70 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 31 0.38 0 0.10 0 0.10
V2 % Aquatic 2 0.12 0 0.10 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.25 0 ERR(<100) 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 24 0 0 0.4 0 0
Class 4 76 0 0 0.2 0 0
Class 5 0 0 100 0 0 0.1
V4 %O0OW <= 1.5ft 2 0.13 0 0.10 0 0.10
V5 Salinity (ppt) 6.8 1.00 6.9 1.00 8.3 1.00
V6 Access Value 0.5250 0.57 0.3140 0.38 0.1900 0.27
EM HSI = 0.46 EM HSI = EM HSI = 0.22
OW HSI = 0.27 OW HSI = OW HSI = 0.20
Project: €20 100 Year High SLR Project Area: 439
FWP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =

3/24/2013



AAHU CALCULATION - EMERGENT MARSH

Project: €20 100 Year High SLR

Future Without Project Total Cummulative
TY Marsh Acres Xx_HSI HUs HUs
0 246 0.69 169.13
241 0.68 164.02 166.57
33 136 0.51 68.90 3629.43
43 0 0.25 0.00 287.31
70 0 0.25 0.00 0.00
Max TY= 70 AAHUs = 58.33
Future With Project Total Cummulative
TY Marsh Acres x_HSI HUs HUs
0 246 0.69 169.13
241 0.68 164.02 166.57
5 233 0.62 143.75 615.21
33 136 0.46 62.95 2824.11
43 0 0.00 209.84
70 0 0.22 0.00 0.00
Max TY= 70 AAHUs 54.51
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 54.51
B. Future Without Project Emergent Marsh AAHUs = 58.33
Net Change (FWP - FWOP) = -3.82

AAHU CALCULATION - OPEN WATER

Project: €20 100 Year High SLR

Future Without Project Total Cummulative
TY Water Acres x_HSI HUs HUs
0 193 0.38 72.83
198 0.38 74.60 73.72
33 303 031 93.81 2732.25
43 439 0.28 124.48 1097.36
70 439 0.28 124.48 3360.95
Max TY= 70 AAHUs = 103.78
Future With Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 193 0.38 72.83
198 0.38 74.60 73.72
5) 206 0.34 70.40 290.18
33 303 0.27 83.14 2179.93
43 439 0.00 477.88
70 439 0.20 89.90 1213.62
Max TY= 70 AAHUs 60.50
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 60.50
B. Future Without Project Open Water AAHUs = 103.78
Net Change (FWP - FWOP) = -43.27
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = -3.82
B. Open Water Habitat Net AAHUs = -43.27
Net Benefits= (2.6XxEMAAHUs+OWAAHUSs)/3.6 -14.78

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Project: Bayou Dulac Low SLR

Condition: Future Without Project

Saline Marsh

Project Area:

TY 0 TY 1 TY 65 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 28 0.35 28 0.35 0 0.10
V2 % Aquatic 5 0.34 5 0.34 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.22 0 0.22 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 12 12 0 0.4 0.4 0
Class 4 88 88 0 0.2 0.2 0
Class 5 0 0 100 0 0 0.1
V4 %0W <= 1.5ft 6 0.18 5 0.16 0 0.10
V5 Salinity (ppt) 8.4 1.00 0 1.00 0 1.00
V6 Access Value 0.0000 0.10 0.0000 0.10 0.0000 0.10
Emergent Marsh HSI = 0.34 EM HSI = 0.34 EM HSI = 0.20
Open Water HSI = 0.21 OW HSI = 0.21 OW HSI = 0.20
Project: Bayou Dulac Low SLR Project Area: 3865
FWOP
TY 70 TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10
V2 % Aquatic 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0 0
Class 2 0 0 0
Class 3 0 0 0 0
Class 4 0 0 0 0
Class 5 100 0.1 0 0
V4 %0W <= 1.5ft 0 0.10
V5 Salinity (ppt) 0 1.00
V6 Access Value 0.0000 0.10
EM HSI = 0.20 EM HSI = EM HSI =
OWHSI = 0.20 OW HSI = OW HSI =
Project: Bayou Dulac Low SLR Project Area: 3865
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OWHSI =

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Saline Marsh

Project: Bayou Dulac Low SLR Project Area: 3865
Condition: Future With Project
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 28 0.35 28 0.35 26 0.33
V2 % Aquatic 5 0.34 6 0.34 6 0.34
V3 Interspersion % % % Interspersion
Class 1 0 0.22 0 0.22 0 0.21 0 0 0
Class 2 0 0 0 0 0 0
Class 3 12 12 4 0.4 0.4 0.4
Class 4 88 88 96 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %O0W <= 1.5ft 6 0.18 5 0.16 5 0.16
V5 Salinity (ppt) 8.4 1.00 0 1.00 0 1.00
V6 Access Value 0.0000 0.10 0.0000 0.10 0.0000 0.10
Emergent Marsh HSI = 0.34 EM HSI = 0.34 EM HSI = 0.33
Open Water HSI = 0.21 OW HSI = 0.21 OW HSI = 0.21
Project: Bayou Dulac Low SLR Project Area: 3865
FWP
TY 24 TY 47 TY 65 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 18 0.26 8 0.17 0 0.10
V2 % Aquatic 3 0.32 0 0.30 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.20 0 0.20 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 100 100 0 0.2 0.2 0
Class 5 0 0 100 0 0 0.1
V4 %O0W <= 1.5ft 3 0.14 1 0.11 0 0.10
V5 Salinity (ppt) 0 1.00 0 1.00 0 1.00
V6 Access Value 0.0000 0.10 0.0000 0.10 0.0000 0.10
EM HSI = 0.29 EM HSI = 0.25 EM HSI = 0.20
OWHSI = 0.21 OW HSI = 0.20 OW HSI = 0.20
Project: Bayou Dulac Low SLR Project Area: 3865
FWpP
TY 70 TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10
V2 % Aquatic 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0 0
Class 2 0 0 0
Class 3 0 0 0 0
Class 4 0 0 0 0
Class 5 100 0.1 0 0
V4 %O0W <= 1.5ft 0 0.10
V5 Salinity (ppt) 0 1.00
V6 Access Value 0.0000 0.10
EM HSI = 0.20 EM HSI = EM HSI =
OW HSI = 0.20 OW HSI = OWHSI =

3/24/2013



AAHU CALCULATION - EMERGENT MARSH

Project: Bayou Dulac Low SLR

Future Without Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 1082 0.34 363.42
1082 0.34 363.42 363.42
65 0 0.20 0.00 10061.20
70 0 0.20 0.00 0.00
Max= 70 AAHUs = 148.92
Future With Project Total Cummulative
TY Marsh Acres X_HSI HUs HUs
0 1082 0.34 363.42
1082 0.34 363.42 363.42
5 1005 0.33 328.02 1382.38
65 0 0.20 0.00 8570.30
70 0 0.20 0.00 0.00
Max= 70 AAHUs 147.37
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 147.37
B. Future Without Project Emergent Marsh AAHUs = 148.92
Net Change (FWP - FWOP) = -1.55

AAHU CALCULATION - OPEN WATER

Project: Bayou Dulac Low SLR

Future Without Project Total Cummulative
TY Water Acres X_HSI HUs HUs
0 2,783 0.21 594.61
2,783 0.21 591.96 593.28
65 3,865 0.20 755.01 43303.36
70 3,865 0.20 755.01 3775.07
Max= 70 AAHUs = 681.02
Future With Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 2,783 0.21 594.61
2,783 0.21 593.77 594.19
5 2,860 0.21 606.81 2401.21
65 3,865 0.20 755.01 41023.69
70 3,865 0.20 755.01 3775.07
Max= 70 AAHUs 682.77
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 682.77
B. Future Without Project Open Water AAHUs = 681.02
Net Change (FWP - FWOP) = 1.75
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = -1.55
B. Open Water Habitat Net AAHUs = 1.75
Net Benefits= (3.5XEMAAHUs+OWAAHUs)/4.5 -0.82

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Project: Bayou Dulac Medium SLR

Condition: Future Without Project

Saline Marsh

Project Area:

TY 0 TY 1 TY 56 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 28 0.35 28 0.35 0 0.10
V2 % Aquatic 5 0.34 5 0.34 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.22 0 0.22 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 12 12 0 0.4 0.4 0
Class 4 88 88 0 0.2 0.2 0
Class 5 0 0 100 0 0 0.1
V4 %0W <= 1.5ft 6 0.18 5 0.16 0 0.10
V5 Salinity (ppt) 8.4 1.00 84 1.00 9.4 1.00
V6 Access Value 0.9800 0.98 0.9800 0.98 0.9800 0.98
Emergent Marsh HSI = 0.49 EM HSI = 0.49 EM HSI = 0.26
Open Water HSI = 0.67 OW HSI = 0.66 OW HSI = 0.63
Project: Bayou Dulac Medium SLR Project Area: 3865
FWOP
TY 70 TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10
V2 % Aquatic 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0 0
Class 2 0 0 0
Class 3 0 0 0 0
Class 4 0 0 0 0
Class 5 100 0.1 0 0
V4 %0W <= 1.5ft 0 0.10
V5 Salinity (ppt) 9.6 1.00
V6 Access Value 0.9800 0.98
EM HSI = 0.26 EM HSI = EM HSI =
OWHSI = 0.63 OW HSI = OW HSI =
Project: Bayou Dulac Medium SLR Project Area: 3865
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OWHSI =

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Saline Marsh

Project: Bayou Dulac Medium SLR Project Area: 3865
Condition: Future With Project
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 28 0.35 28 0.35 26 0.33
V2 % Aquatic 5 0.34 5 0.34 5 0.34
V3 Interspersion % % % Interspersion
Class 1 0 0.22 0 0.22 0 0.21 0 0 0
Class 2 0 0 0 0 0 0
Class 3 12 12 4 0.4 0.4 0.4
Class 4 88 88 96 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %O0W <= 1.5ft 6 0.18 5 0.16 5 0.16
V5 Salinity (ppt) 8.4 1.00 8.4 1.00 8.3 1.00
V6 Access Value 0.9800 0.98 0.9800 0.98 0.8150 0.83
Emergent Marsh HSI = 0.49 EM HSI = 0.49 EM HSI = 0.46
Open Water HSI = 0.67 OW HSI = 0.66 OW HSI = 0.60
Project: Bayou Dulac Medium SLR Project Area: 3865
FWP
TY 24 TY 47 TY 56 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10 0 0.10 0 0.10
V2 % Aquatic 0 0.30 0 0.30 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 ERR(<100) 0 ERR(<100) 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 0 0 0 0 0 0
Class 5 0 0 100 0 0 0.1
V4 %O0W <= 1.5ft 0 0.10 0 0.10 0 0.10
V5 Salinity (ppt) 0 1.00 0 1.00 9.5 1.00
V6 Access Value 0.0000 0.10 0.0000 0.10 0.7330 0.76
EM HSI = EM HSI = EM HSI = 0.25
OW HSI = OW HSI = OW HSI = 0.54
Project: Bayou Dulac Medium SLR Project Area: 3865
FWpP
TY 70 TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10
V2 % Aquatic 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0 0
Class 2 0 0 0 0
Class 3 0 0 0 0
Class 4 0 0 0 0
Class 5 100 0.1 0 0
V4 %O0W <= 1.5ft 0 0.10
V5 Salinity (ppt) 9.7 1.00
V6 Access Value 0.6700 0.70
EM HSI = 0.25 EM HSI = EM HSI =
OW HSI = 0.52 OW HSI = OWHSI =

3/24/2013



AAHU CALCULATION - EMERGENT MARSH

Project: Bayou Dulac Medium SLR

Future Without Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 1082 0.49 529.99
1082 0.49 529.99 529.99
56 0 0.26 0.00 12294.36
70 0 0.26 0.00 0.00
Max= 70 AAHUs = 183.21
Future With Project Total Cummulative
TY Marsh Acres X_HSI HUs HUs
0 1082 0.49 529.99
1082 0.49 529.99 529.99
5 1005 0.46 463.03 1984.56
56 0 0.25 0.00 10018.70
70 0 0.25 0.00 0.00
Max= 70 AAHUs 179.05
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 179.05
B. Future Without Project Emergent Marsh AAHUs = 183.21
Net Change (FWP - FWOP) = -4.16

AAHU CALCULATION - OPEN WATER

Project: Bayou Dulac Medium SLR

Future Without Project Total Cummulative
TY Water Acres X_HSI HUs HUs
0 2,783 0.67 1852.11
2,783 0.66 1849.46 1850.79
56 3,865 0.63 2447.22 118469.97
70 3,865 0.63 2447.22 34261.08
Max= 70 AAHUs = 2208.31
Future With Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 2,783 0.67 1852.11
2,783 0.66 1849.46 1850.79
5 2,860 0.60 1719.70 7141.56
56 3,865 0.54 2094.84 97777.08
70 3,865 0.52 2000.44 28666.96
Max= 70 AAHUs 1934.81
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 1934.81
B. Future Without Project Open Water AAHUs = 2208.31
Net Change (FWP - FWOP) = -273.51
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = -4.16
B. Open Water Habitat Net AAHUs = -273.51
Net Benefits= (3.5XEMAAHUs+OWAAHUs)/4.5 -64.01

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Project: Bayou Dulac High SLR

Condition: Future Without Project

Saline Marsh

Project Area:

TY 0 TY 1 TY 30 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 28 0.35 28 0.35 10 0.19
V2 % Aquatic 5 0.34 5 0.34 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.22 0 0.22 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 12 12 0 0.4 0.4 0
Class 4 88 88 0 0.2 0.2 0
Class 5 0 0 100 0 0 0.1
V4 %O0OW <= 1.5ft 6 0.18 5 0.16 0 0.10
V5 Salinity (ppt) 8.4 1.00 84 1.00 9.7 1.00
V6 Access Value 0.9800 0.98 0.9800 0.98 0.9800 0.98
Emergent Marsh HSI = 0.49 EM HSI = 0.49 EM HSI = 0.35
Open Water HSI = 0.67 OW HSI = 0.66 OW HSI = 0.63
Project: Bayou Dulac High SLR Project Area: 3865
FWOP
TY 40 TY 70 TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10 0 0.10
V2 % Aquatic 0 0.30 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0.10 0 0 0
Class 2 0 0 0 0 0
Class 3 0 0 0 0 0
Class 4 0 0 0 0 0
Class 5 100 100 0.1 0.1 0
V4 %OW <= 1.5ft 0 0.10 0 0.10
V5 Salinity (ppt) 10.1 1.00 114 1.00
V6 Access Value 0.9800 0.98 0.9800 0.98
EM HSI = 0.26 EM HSI = 0.26 EM HSI =
OWHSI = 0.63 OW HSI = 0.63 OW HSI =
Project: Bayou Dulac High SLR Project Area: 3865
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %O0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OWHSI =
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WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Saline Marsh

Project: Bayou Dulac High SLR Project Area: 3865
Condition: Future With Project
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 28 0.35 28 0.35 26 0.33
V2 % Aquatic 5 0.34 5 0.34 5 0.34
V3 Interspersion % % % Interspersion
Class 1 0 0.22 0 0.22 0 0.21 0 0 0
Class 2 0 0 0 0 0 0
Class 3 12 12 4 0.4 0.4 0.4
Class 4 88 88 96 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %O0W <= 1.5ft 6 0.18 5 0.16 5 0.16
V5 Salinity (ppt) 8.4 1.00 8.4 1.00 8.3 1.00
V6 Access Value 0.9800 0.98 0.9800 0.98 0.8130 0.83
Emergent Marsh HSI = 0.49 EM HSI = 0.49 EM HSI = 0.46
Open Water HSI = 0.67 OW HSI = 0.66 OW HSI = 0.60
Project: Bayou Dulac High SLR Project Area: 3865
FWP
TY 30 TY 40 TY 70 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 10 0.19 0 0.10 0 0.10
V2 % Aquatic 0 0.30 0 0.30 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0.10 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 0 0 0 0 0 0
Class 5 100 100 100 0.1 0.1 0.1
V4 %O0W <= 1.5ft 0 0.10 0 0.10 0 0.10
V5 Salinity (ppt) 9.2 1.00 9.5 1.00 10.2 1.00
V6 Access Value 0.7510 0.78 0.6760 0.71 0.4100 0.47
EM HSI = 0.33 EM HSI = 0.25 EM HSI = 0.24
OW HSI = 0.55 OW HSI = 0.52 OW HSI = 041
Project: Bayou Dulac High SLR Project Area: 3865
FWpP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OWHSI =

3/24/2013



AAHU CALCULATION - EMERGENT MARSH

Project: Bayou Dulac High SLR

Future Without Project Total Cummulative
TY Marsh Acres Xx_HSI HUs HUs
0 1082 0.49 529.99
1082 0.49 529.99 529.99
30 387 0.35 133.53 9134.71
40 0 0.26 0.00 612.74
70 0 0.26 0.00 0.00
Max= 70 AAHUs = 146.82
Future With Project Total Cummulative
TY Marsh Acres Xx_HSI HUs HUs
0 1082 0.49 529.99
1082 0.49 529.99 529.99
5 1005 0.46 462.86 1984.19
30 387 0.33 128.60 7062.91
40 0 0.25 0.00 589.34
70 0 0.24 0.00 0.00
Max= 70 AAHUs 145.23
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 145.23
B. Future Without Project Emergent Marsh AAHUs = 146.82
Net Change (FWP - FWOP) = -1.59

AAHU CALCULATION - OPEN WATER

Project: Bayou Dulac High SLR

Future Without Project Total Cummulative
TY Water Acres Xx_HSI HUs HUs
0 2,783 0.67 1852.11
2,783 0.66 1849.46 1850.79
30 3478 0.63 2202.18 58854.22
40 3,865 0.63 2447.22 23247.01
70 3,865 0.63 2447.22 73416.60
Max= 70 AAHUs = 2248.12
Future With Project Total Cummulative
TY Water Acres x_HSI HUs HUs
0 2,783 0.67 1852.11
2,783 0.66 1849.46 1850.79
5 2,860 0.60 1717.49 7137.19
30 3478 0.55 1909.01 45464.28
40 3,865 0.52 2009.53 19611.36
70 3,865 0.41 1584.45 53909.62
Max= 70 AAHUs 1828.19
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 1828.19
B. Future Without Project Open Water AAHUs = 2248.12
Net Change (FWP - FWOP) = -419.93
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = -1.59
B. Open Water Habitat Net AAHUs = -419.93
Net Benefits= (3.5XEMAAHUs+OWAAHUs)/4.5 -94.55

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Saline Marsh

Project: Robin Canal Low SLR

Condition: Future Without Project

Project Area: -

TY 0 TY 1 TY 11 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 8 0.17 7 0.16 0 0.10
V2 % Aquatic 0 0.30 0 0.30 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.20 0 0.20 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 100 100 0 0.2 0.2 0
Class 5 0 0 100 0 0 0.1
V4 %0W <= 1.5ft 2 0.13 2 0.13 0 0.10
V5 Salinity (ppt) 12 1.00 0 1.00 0 1.00
V6 Access Value 0.0000 0.10 0.0000 0.10 0.0000 0.10
Emergent Marsh HSI = 0.25 EM HSI = 0.25 EM HSI = 0.20
Open Water HSI = 0.20 OW HSI = 0.20 OW HSI = 0.20
Project: Robin Canal Low SLR Project Area: 9923
FWOP
TY 70 TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10
V2 % Aquatic 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0 0
Class 2 0 0 0
Class 3 0 0 0 0
Class 4 0 0 0 0
Class 5 100 0.1 0 0
V4 %0W <= 1.5ft 0 0.10
V5 Salinity (ppt) 0 1.00
V6 Access Value 0.0000 0.10
EM HSI = 0.20 EM HSI = EM HSI =
OWHSI = 0.20 OW HSI = OW HSI =
Project: Robin Canal Low SLR Project Area: 9923
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OWHSI =

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Saline Marsh

Project: Robin Canal Low SLR Project Area: 9923
Condition: Future With Project
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 8 0.17 7 0.16 4 0.14
V2 % Aquatic 0 0.30 0 0.30 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.20 0 0.20 0 0.20 0 0 0
Class 2 0 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 100 100 100 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %O0W <= 1.5ft 2 0.13 2 0.13 1 0.11
V5 Salinity (ppt) 12 1.00 0 1.00 0 1.00
V6 Access Value 0.0000 0.10 0.0000 0.10 0.0000 0.10
Emergent Marsh HSI = 0.25 EM HSI = 0.25 EM HSI = 0.23
Open Water HSI = 0.20 OW HSI = 0.20 OW HSI = 0.20
Project: Robin Canal Low SLR Project Area: 9923
FWP
TY 11 TY 24 TY 47 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10 0 0.10 0 0.10
V2 % Aquatic 0 0.30 0 0.30 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0.10 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 0 0 0 0 0 0
Class 5 100 100 100 0.1 0.1 0.1
V4 %O0W <= 1.5ft 0 0.10 0 0.10 0 0.10
V5 Salinity (ppt) 0 1.00 0 1.00 0 1.00
V6 Access Value 0.0000 0.10 0.0000 0.10 0.0000 0.10
EM HSI = 0.20 EM HSI = 0.20 EM HSI = 0.20
OWHSI = 0.20 OW HSI = 0.20 OW HSI = 0.20
Project: Robin Canal Low SLR Project Area: 9923
FWpP
TY 70 TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10
V2 % Aquatic 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0 0
Class 2 0 0 0
Class 3 0 0 0 0
Class 4 0 0 0 0
Class 5 100 0.1 0 0
V4 %O0W <= 1.5ft 0 0.10
V5 Salinity (ppt) 0 1.00
V6 Access Value 0.0000 0.10
EM HSI = 0.20 EM HSI = EM HSI =
OW HSI = 0.20 OWHSI = OWHSI =
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AAHU CALCULATION - OPEN WATER

Project:  Robin Canal Low SLR
Future Without Project Total Cummulative
TY Water Acres X HSI HUs HUs
9,129 0.20 1868.33
9228 0.20 1888.59 1878.46
11 9923 0.20 1938.42 19145.85
70 9923 0.20 1938.42 114366.86
Max= 70 AAHUs = 1934.16
Future With Project Total Cummulative
TY Water Acres X HSI HUs HUs
9,129 0.20 1868.33
9228 0.20 1888.59 1878.46
9526 0.20 1940.51 7658.39
11 9923 0.20 1938.42 11640.10
70 9923 0.20 1938.42 114366.86
Max= 70 AAHUs 1936.34
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 1936.34
B. Future Without Project Open Water AAHUs = 1934.16
Net Change (FWP - FWOP) = 2.18
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = -0.22
B. Open Water Habitat Net AAHUs = 2.18
Net Benefits= (3.5xEMAAHUs+OWAAHUSs)/4.5 0.31
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WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Saline Marsh

Project: Robin Canal Medium SLR

Condition: Future Without Project

Project Area: -

TY 0 TY 1 TY 10 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 8 0.17 7 0.16 0 0.10
V2 % Aquatic 0 0.30 0 0.30 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.20 0 0.20 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 100 100 0 0.2 0.2 0
Class 5 0 0 100 0 0 0.1
V4 %0W <= 1.5ft 1 0.11 1 0.11 0 0.10
V5 Salinity (ppt) 12 1.00 12 1.00 122 1.00
V6 Access Value 0.9600 0.96 0.9600 0.96 0.9600 0.96
Emergent Marsh HSI = 0.34 EM HSI = 0.33 EM HSI = 0.26
Open Water HSI = 0.63 OW HSI = 0.63 OW HSI = 0.63
Project: Robin Canal Medium SLR Project Area: 9923
FWOP
TY 70 TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10
V2 % Aquatic 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0 0
Class 2 0 0 0
Class 3 0 0 0 0
Class 4 0 0 0 0
Class 5 100 0.1 0 0
V4 %0W <= 1.5ft 0 0.10
V5 Salinity (ppt) 132 1.00
V6 Access Value 0.9600 0.96
EM HSI = 0.26 EM HSI = EM HSI =
OW HSI = 0.63 OW HSI = OW HSI =
Project: Robin Canal Medium SLR Project Area: 9923
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OWHSI =
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WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Saline Marsh

Project: Robin Canal Medium SLR Project Area: 9923
Condition: Future With Project
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 8 0.17 7 0.16 4 0.14
V2 % Aquatic 0 0.30 0 0.30 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.20 0 0.20 0 0.20 0 0 0
Class 2 0 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 100 100 100 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %O0W <= 1.5ft 1 0.11 1 0.11 0 0.10
V5 Salinity (ppt) 12 1.00 12 1.00 11.8 1.00
V6 Access Value 0.9600 0.96 0.9600 0.96 0.8910 0.90
Emergent Marsh HSI = 0.34 EM HSI = 0.33 EM HSI = 0.30
Open Water HSI = 0.63 OW HSI = 0.63 OW HSI = 0.61
Project: Robin Canal Medium SLR Project Area: 9923
FWP
TY 10 TY 24 TY 47 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10 0 0.10 0 0.10
V2 % Aquatic 0 0.30 0 0.30 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 ERR(<100) 0 ERR(<100) 0 0 0
Class 2 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 0 0 0 0 0 0
Class 5 100 0 0 0.1 0 0
V4 %O0W <= 1.5ft 0 0.10 0 0.10 0 0.10
V5 Salinity (ppt) 12 1.00 0 1.00 0 1.00
V6 Access Value 0.8780 0.89 0.0000 0.10 0.0000 0.10
EM HSI = 0.26 EM HSI = EM HSI =
OWHSI = 0.60 OW HSI = OW HSI =
Project: Robin Canal Medium SLR Project Area: 9923
FWpP
TY 70 TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10
V2 % Aquatic 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0 0
Class 2 0 0 0
Class 3 0 0 0 0
Class 4 0 0 0 0
Class 5 100 0.1 0 0
V4 %O0W <= 1.5ft 0 0.10
V5 Salinity (ppt) 132 1.00
V6 Access Value 0.8310 0.85
EM HSI = 0.25 EM HSI = EM HSI =
OW HSI = 0.58 OWHSI = OWHSI =
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AAHU CALCULATION - EMERGENT MARSH

Project: Robin Canal Medium SLR

Future Without Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 794 0.34 269.30
695 0.33 230.07 249.55
10 0 0.26 0.00 960.50
70 0 0.26 0.00 0.00
Max= 70 AAHUs = 17.29
Future With Project Total Cummulative
TY Marsh Acres X_HSI HUs HUs
0 794 0.34 269.30
695 0.33 230.07 249.55
5 397 0.30 120.32 695.23
10 0 0.26 0.00 285.42
70 0 0.25 0.00 0.00
Max= 70 AAHUs 17.57
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 17.57
B. Future Without Project Emergent Marsh AAHUs = 17.29
Net Change (FWP - FWOP) = 0.29

AAHU CALCULATION - OPEN WATER

Project: Robin Canal Medium SLR

Future Without Project Total Cummulative
TY Water Acres X_HSI HUs HUs
0 9,129 0.63 5791.34
9228 0.63 5854.15 5822.74
10 9923 0.63 6212.09 54306.79
70 9923 0.63 6212.09 372725.49
Max= 70 AAHUs = 6183.64
Future With Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 9,129 0.63 5791.34
9228 0.63 5854.15 5822.74
5 9526 0.61 5796.45 23306.34
10 9923 0.60 5917.33 29288.48
70 9923 0.58 5745.25 349877.32
Max= 70 AAHUs 5832.78
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 5832.78
B. Future Without Project Open Water AAHUs = 6183.64
Net Change (FWP - FWOP) = -350.86
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = 0.29
B. Open Water Habitat Net AAHUs = -350.86
Net Benefits= (3.5XEMAAHUs+OWAAHUSs)/4.5 -77.74

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Saline Marsh

Project: Robin Canal High SLR

Condition: Future Without Project

Project Area: -

TY 0 TY 1 TY 10 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 8 0.17 7 0.16 0 0.10
V2 % Aquatic 0 0.30 0 0.30 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.20 0 0.20 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 100 100 0 0.2 0.2 0
Class 5 0 0 100 0 0 0.1
V4 %0W <= 1.5ft 1 0.11 1 0.11 0 0.10
V5 Salinity (ppt) 12 1.00 12 1.00 12.6 1.00
V6 Access Value 0.9600 0.96 0.9600 0.96 0.9600 0.96
Emergent Marsh HSI = 0.34 EM HSI = 0.33 EM HSI = 0.26
Open Water HSI = 0.63 OW HSI = 0.63 OW HSI = 0.63
Project: Robin Canal High SLR Project Area: 9923
FWOP
TY 70 TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10
V2 % Aquatic 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0 0
Class 2 0 0 0
Class 3 0 0 0 0
Class 4 0 0 0 0
Class 5 100 0.1 0 0
V4 %0W <= 1.5ft 0 0.10
V5 Salinity (ppt) 16.2 1.00
V6 Access Value 0.9600 0.96
EM HSI = 0.26 EM HSI = EM HSI =
OW HSI = 0.63 OW HSI = OW HSI =
Project: Robin Canal High SLR Project Area: 9923
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OWHSI =

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Saline Marsh

Project: Robin Canal High SLR Project Area: 9923
Condition: Future With Project
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 8 0.17 7 0.16 4 0.14
V2 % Aquatic 0 0.30 0 0.30 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.20 0 0.20 0 0.20 0 0 0
Class 2 0 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 100 100 100 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %O0W <= 1.5ft 1 0.11 1 0.11 0 0.10
V5 Salinity (ppt) 12 1.00 12 1.00 11.9 1.00
V6 Access Value 0.9600 0.96 0.9600 0.96 0.8900 0.90
Emergent Marsh HSI = 0.34 EM HSI = 0.33 EM HSI = 0.30
Open Water HSI = 0.63 OW HSI = 0.63 OW HSI = 0.61
Project: Robin Canal High SLR Project Area: 9923
FWP
TY 10 TY 70 TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10 0 0.10
V2 % Aquatic 0 0.30 0 0.30
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0.10 0 0 0
Class 2 0 0 0 0 0
Class 3 0 0 0 0 0
Class 4 0 0 0 0 0
Class 5 100 100 0.1 0.1 0
V4 %O0W <= 1.5ft 0 0.10 0 0.10
V5 Salinity (ppt) 12.2 1.00 14.7 1.00
V6 Access Value 0.8880 0.90 0.7230 0.75
EM HSI = 0.26 EM HSI = 0.25 EM HSI =
OWHSI = 0.60 OW HSI = 0.54 OW HSI =
Project: Robin Canal High SLR Project Area: 9923
FWpP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OWHSI =

3/24/2013



AAHU CALCULATION - EMERGENT MARSH

Project: Robin Canal High SLR

Future Without Project Total Cummulative
TY Marsh Acres Xx_HSI HUs HUs
0 794 0.34 269.30
695 0.33 230.07 249.55
10 0 0.26 0.00 960.50
70 0 0.26 0.00 0.00
Max= 70 AAHUs = 17.29
Future With Project Total Cummulative
TY Marsh Acres Xx_HSI HUs HUs
0 794 0.34 269.30
695 0.33 230.07 249.55
5 397 0.30 120.31 695.19
10 0 0.26 0.00 285.50
70 0 0.25 0.00 0.00
Max= 70 AAHUs 17.57
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 17.57
B. Future Without Project Emergent Marsh AAHUs = 17.29
Net Change (FWP - FWOP) = 0.29

AAHU CALCULATION - OPEN WATER

Project:  Robin Canal High SLR

Future Without Project Total Cummulative
TY Water Acres Xx_HSI HUs HUs
0 9,129 0.63 5791.34
9228 0.63 5854.15 5822.74
10 9923 0.63 6212.09 54306.79
70 9923 0.63 6212.09 372725.49
Max= 70 AAHUs = 6183.64
Future With Project Total Cummulative
TY Water Acres x_HSI HUs HUs
0 9,129 0.63 5791.34
9228 0.63 5854.15 5822.74
5 9526 0.61 5792.97 23299.45
10 9923 0.60 5953.64 29369.23
70 9923 0.54 5340.17 338814.29
Max= 70 AAHUs 5675.80
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 5675.80
B. Future Without Project Open Water AAHUs = 6183.64
Net Change (FWP - FWOP) = -507.85
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = 0.29
B. Open Water Habitat Net AAHUs = -507.85
Net Benefits= (3.5XEMAAHUs+OWAAHUs)/4.5 -112.63

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Brackish Marsh

Project: |C8 Low SLR

Condition: Future Without Project

Project Area:

TY 0 TY 1 TY 22 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 20 0.28 19 0.27 0 0.10
V2 % Aquatic 4 0.14 4 0.14 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.20 0 0.20 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 100 100 0 0.2 0.2 0
Class 5 0 0 100 0 0 0.1
V4 %OW <= 1.5ft 5 0.16 5 0.16 0 0.10
V5 Salinity (ppt) 8.8 1.00 0 1.00 0 1.00
V6 Access Value 0.0000 0.10 0.0000 0.10 0.0000 0.10
Emergent Marsh HSI = 0.31 EM HSI = 0.30 EM HSI = 0.20
Open Water HSI = 0.19 OW HSI = 0.19 OW HSI = 0.17
Project: €8 Low SLR Project Area: 3196
FWOP
TY 70 TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10
V2 % Aquatic 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0 0
Class 2 0 0 0
Class 3 0 0 0 0
Class 4 0 0 0 0
Class 5 100 0.1 0 0
V4 %O0OW <= 1.5ft 0 0.10
V5 Salinity (ppt) 0 1.00
V6 Access Value 0.0000 0.10
EM HSI = 0.20 EM HSI = EM HSI =
OW HSI = 0.17 OW HSI = OW HSI =
Project: €8 Low SLR Project Area: 3196
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Brackish Marsh

Project: €8 Low SLR Project Area: 3196
Condition: Future With Project
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 20 0.28 19 0.27 15 0.24
V2 % Aquatic 4 0.14 4 0.14 4 0.14
V3 Interspersion % % % Interspersion
Class 1 0 0.20 0 0.20 0 0.20 0 0 0
Class 2 0 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 100 100 100 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %OW <= 1.5ft 5 0.16 5 0.16 3 0.14
V5 Salinity (ppt) 8.8 1.00 0 1.00 0 1.00
V6 Access Value 0.0000 0.10 0.0000 0.10 0.0000 0.10
Emergent Marsh HSI = 0.31 EM HSI = 0.30 EM HSI = 0.28
Open Water HSI = 0.19 OW HSI = 0.19 OW HSI = 0.19
Project: €8 Low SLR Project Area: 3196
FWP
TY 22 TY 24 TY 47 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10 0 0.10 0 0.10
V2 % Aquatic 0 0.10 0 0.10 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0.10 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 0 0 0 0 0 0
Class 5 100 100 100 0.1 0.1 0.1
V4 %O0OW <= 1.5ft 0 0.10 0 0.10 0 0.10
V5 Salinity (ppt) 0 1.00 0 1.00 0 1.00
V6 Access Value 0.0000 0.10 0.0000 0.10 0.0000 0.10
EM HSI = 0.20 EM HSI = 0.20 EM HSI = 0.20
OW HSI = 0.17 OW HSI = 0.17 OW HSI = 0.17
Project: €8 Low SLR Project Area: 3196
FWP
TY 70 TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent 0 0.10
V2 % Aquatic 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0 0
Class 2 0 0 0
Class 3 0 0 0 0
Class 4 0 0 0 0
Class 5 100 0.1 0 0
V4 %O0OW <= 1.5ft 0 0.10
V5 Salinity (ppt) 0 1.00
V6 Access Value 0.0000 0.10
EM HSI = 0.20 EM HSI = EM HSI =
OW HSI = 0.17 OW HSI = OW HSI =

3/24/2013



AAHU CALCULATION - EMERGENT MARSH

Project:  C8 Low SLR

Future Without Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 639 0.31 194.93
607 0.30 182.58 188.73
22 0 0.20 0.00 1702.97
70 0 0.20 0.00 0.00
Max TY= 70 AAHUs = 27.02
Future With Project Total Cummulative
TY Marsh Acres X_HSI HUs HUs
0 639 0.31 194.93
607 0.30 182.58 188.73
5 479 0.28 135.75 635.18
22 0 0.20 0.00 1040.68
70 0 0.20 0.00 0.00
Max TY= 70 AAHUs 26.64
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 26.64
B. Future Without Project Emergent Marsh AAHUs = 27.02
Net Change (FWP - FWOP) = -0.39

AAHU CALCULATION - OPEN WATER

Project:  C8 Low SLR

Future Without Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 2,557 0.19 497.58
2,589 0.19 503.81 500.69
22 3,196 0.17 532.67 10942.31
70 3,196 0.17 532.67 25568.00
Max TY= 70 AAHUs = 528.73
Future With Project Total Cummulative
TY Water Acres X_HSI HUs HUs
0 2,557 0.19 497.58
2,589 0.19 503.81 500.69
5 2,717 0.19 523.54 2054.85
22 3,196 0.17 532.67 9013.07
70 3,196 0.17 532.67 25568.00
Max TY= 70 AAHUs 530.52
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 530.52
B. Future Without Project Open Water AAHUs = 528.73
Net Change (FWP - FWOP) = 1.79
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = -0.39
B. Open Water Habitat Net AAHUs = 1.79
Net Benefits= (2.6XxEMAAHUs+OWAAHUS)/3.6 0.22

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Brackish Marsh

Project: |C8 Medium SLR

Condition: Future Without Project

Project Area:

TY 0 TY 1 TY 21 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 20 0.28 19 0.27 0 0.10
V2 % Aquatic 8 0.13 3 0.13 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.20 0 0.20 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 100 100 0 0.2 0.2 0
Class 5 0 0 100 0 0 0.1
V4 %OW <= 1.5ft 5 0.16 4 0.15 0 0.10
V5 Salinity (ppt) 8.8 1.00 8.8 1.00 9 1.00
V6 Access Value 0.8600 0.87 0.8600 0.87 0.8600 0.87
Emergent Marsh HSI = 0.42 EM HSI = 041 EM HSI = 0.25
Open Water HSI = 0.31 OW HSI = 0.31 OW HSI = 0.27
Project: €8 Medium SLR Project Area: 3196
FWOP
TY 70 TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10
V2 % Aquatic 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0 0
Class 2 0 0 0
Class 3 0 0 0 0
Class 4 0 0 0 0
Class 5 100 0.1 0 0
V4 %O0OW <= 1.5ft 0 0.10
V5 Salinity (ppt) 9.6 1.00
V6 Access Value 0.8600 0.87
EM HSI = 0.25 EM HSI = EM HSI =
OW HSI = 0.27 OW HSI = OW HSI =
Project: €8 Medium SLR Project Area: 3196
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Brackish Marsh

Project: €8 Medium SLR Project Area: 3196
Condition: Future With Project
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 20 0.28 19 0.27 15 0.24
V2 % Aquatic 8 0.13 8 0.13 3 0.13
V3 Interspersion % % % Interspersion
Class 1 0 0.20 0 0.20 0 0.20 0 0 0
Class 2 0 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 100 100 100 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %OW <= 1.5ft 5 0.16 4 0.15 3 0.14
V5 Salinity (ppt) 8.8 1.00 8.8 1.00 8.7 1.00
V6 Access Value 0.8600 0.87 0.8600 0.87 0.8190 0.84
Emergent Marsh HSI = 0.42 EM HSI = 0.41 EM HSI = 0.38
Open Water HSI = 0.31 OW HSI = 0.31 OW HSI = 0.31
Project: €8 Medium SLR Project Area: 3196
FWP
TY 21 TY 24 TY 47 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10 0 0.10 0 0.10
V2 % Aquatic 0 0.10 0 0.10 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 ERR(<100) 0 ERR(<100) 0 0 0
Class 2 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 0 0 0 0 0 0
Class 5 100 0 0 0.1 0 0
V4 %O0OW <= 1.5ft 0 0.10 0 0.10 0 0.10
V5 Salinity (ppt) 9 1.00 0 1.00 0 1.00
V6 Access Value 0.8160 0.83 0.0000 0.10 0.0000 0.10
EM HSI = 0.25 EM HSI = EM HSI =
OW HSI = 0.27 OW HSI = OW HSI =
Project: €8 Medium SLR Project Area: 3196
FWP
TY 70 TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent 0 0.10
V2 % Aquatic 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0 0
Class 2 0 0 0
Class 3 0 0 0 0
Class 4 0 0 0 0
Class 5 100 0.1 0 0
V4 %O0OW <= 1.5ft 0 0.10
V5 Salinity (ppt) 9.6 1.00
V6 Access Value 0.7830 0.80
EM HSI = 0.25 EM HSI = EM HSI =
OW HSI = 0.27 OW HSI = OW HSI =

3/24/2013



AAHU CALCULATION - EMERGENT MARSH

Project: €8 Medium SLR

Future Without Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 639 0.42 266.17
607 0.41 248.57 257.33
21 0 0.25 0.00 2163.96
70 0 0.25 0.00 0.00
Max TY= 70 AAHUs = 34.59
Future With Project Total Cummulative
TY Marsh Acres X_HSI HUs HUs
0 639 0.42 266.17
607 0.41 248.57 257.33
5 479 0.38 181.24 856.97
21 0 0.25 0.00 1284.84
70 0 0.25 0.00 0.00
Max TY= 70 AAHUs 34.27
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 34.27
B. Future Without Project Emergent Marsh AAHUs = 34.59
Net Change (FWP - FWOP) = -0.32

AAHU CALCULATION - OPEN WATER

Project: €8 Medium SLR

Future Without Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 2,557 0.31 804.76
2,589 0.31 812.37 808.57
21 3,196 0.27 875.74 16961.54
70 3,196 0.27 875.74 42911.34
Max TY= 70 AAHUs = 866.88
Future With Project Total Cummulative
TY Water Acres X_HSI HUs HUs
0 2,557 0.31 804.76
2,589 0.31 812.37 808.57
5 2,717 0.31 840.01 3305.15
21 3,196 0.27 864.87 13688.29
70 3,196 0.27 856.51 42173.80
Max TY= 70 AAHUs 856.80
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 856.80
B. Future Without Project Open Water AAHUs = 866.88
Net Change (FWP - FWOP) = -10.08
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = -0.32
B. Open Water Habitat Net AAHUs = -10.08
Net Benefits= (2.6XxEMAAHUs+OWAAHUS)/3.6 -3.03

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Brackish Marsh

Project: [C8 High SLR

Condition: Future Without Project

Project Area:

TY 0 TY 1 TY 19 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 20 0.28 19 0.27 0 0.10
V2 % Aquatic 8 0.13 3 0.13 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.20 0 0.20 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 100 100 0 0.2 0.2 0
Class 5 0 0 100 0 0 0.1
V4 %OW <= 1.5ft 5 0.16 4 0.15 0 0.10
V5 Salinity (ppt) 8.8 1.00 8.8 1.00 9.3 1.00
V6 Access Value 0.8600 0.87 0.8600 0.87 0.8600 0.87
Emergent Marsh HSI = 0.42 EM HSI = 041 EM HSI = 0.25
Open Water HSI = 0.31 OW HSI = 0.31 OW HSI = 0.27
Project: €8 High SLR Project Area: 3196
FWOP
TY 70 TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10
V2 % Aquatic 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0 0
Class 2 0 0 0
Class 3 0 0 0 0
Class 4 0 0 0 0
Class 5 100 0.1 0 0
V4 %O0OW <= 1.5ft 0 0.10
V5 Salinity (ppt) 10.8 0.88
V6 Access Value 0.8600 0.87
EM HSI = 0.24 EM HSI = EM HSI =
OW HSI = 0.27 OW HSI = OW HSI =
Project: €8 High SLR Project Area: 3196
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Brackish Marsh

Project: €8 High SLR Project Area: 3196
Condition: Future With Project
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 20 0.28 19 0.27 15 0.24
V2 % Aquatic 8 0.13 8 0.13 3 0.13
V3 Interspersion % % % Interspersion
Class 1 0 0.20 0 0.20 0 0.20 0 0 0
Class 2 0 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 100 100 100 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %OW <= 1.5ft 5 0.16 4 0.15 3 0.14
V5 Salinity (ppt) 8.8 1.00 8.8 1.00 8.8 1.00
V6 Access Value 0.8600 0.87 0.8600 0.87 0.8180 0.84
Emergent Marsh HSI = 0.42 EM HSI = 0.41 EM HSI = 0.38
Open Water HSI = 0.31 OW HSI = 0.31 OW HSI = 0.31
Project: €8 High SLR Project Area: 3196
FWP
TY 19 TY 70 TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10 0 0.10
V2 % Aquatic 0 0.10 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0.10 0 0 0
Class 2 0 0 0 0 0
Class 3 0 0 0 0 0
Class 4 0 0 0 0 0
Class 5 100 100 0.1 0.1 0
V4 %O0OW <= 1.5ft 0 0.10 0 0.10
V5 Salinity (ppt) 9.3 1.00 10.8 0.88
V6 Access Value 0.8130 0.83 0.7180 0.75
EM HSI = 0.25 EM HSI = 0.23 EM HSI =
OW HSI = 0.27 OW HSI = 0.25 OW HSI =
Project: €8 High SLR Project Area: 3196
FWP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =

3/24/2013



AAHU CALCULATION - EMERGENT MARSH

Project:  C8 High SLR

Future Without Project Total Cummulative
TY Marsh Acres Xx_HSI HUs HUs
0 639 0.42 266.17
607 0.41 248.57 257.33
19 0 0.25 0.00 1947.57
70 0 0.24 0.00 0.00
Max TY= 70 AAHUs = 31.50
Future With Project Total Cummulative
TY Marsh Acres x_HSI HUs HUs
0 639 0.42 266.17
607 0.41 248.57 257.33
5 479 0.38 181.21 856.90
19 0 0.25 0.00 1124.00
70 0 0.23 0.00 0.00
Max TY= 70 AAHUs 31.97
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 31.97
B. Future Without Project Emergent Marsh AAHUs = 31.50
Net Change (FWP - FWOP) = 0.48

AAHU CALCULATION - OPEN WATER

Project:  C8 High SLR

Future Without Project Total Cummulative
TY Water Acres x_HSI HUs HUs
0 2,557 031 804.76
2,589 0.31 812.37 808.57
19 3,196 0.27 875.74 15265.38
70 3,196 0.27 847.33 43938.40
Max TY= 70 AAHUs = 857.32
Future With Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 2,557 0.31 804.76
2,589 0.31 812.37 808.57
5) 2,717 0.31 839.76 3304.66
19 3,196 0.27 864.12 11970.43
70 3,196 0.25 811.08 42717.47
Max TY= 70 AAHUs 840.02
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 840.02
B. Future Without Project Open Water AAHUs = 857.32
Net Change (FWP - FWOP) = -17.30
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = 0.48
B. Open Water Habitat Net AAHUs = -17.30
Net Benefits= (2.6XxEMAAHUs+OWAAHUSs)/3.6 -4.46

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Brackish Marsh

Project: [C5-C7, €9 Low SLR

Condition: Future Without Project

Project Area:

TY 0 TY 1 TY 53 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 40 0.46 39 0.45 0 0.10
V2 % Aquatic 15 0.24 15 0.24 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.32 0 0.31 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 60 56 0 0.4 0.4 0
Class 4 40 44 0 0.2 0.2 0
Class 5 0 0 100 0 0 0.1
V4 %OW <= 1.5ft 6 0.18 6 0.18 0 0.10
V5 Salinity (ppt) 8 1.00 0 1.00 0 1.00
V6 Access Value 0.0000 0.10 0.0000 0.10 0.0000 0.10
Emergent Marsh HSI = 0.40 EM HSI = 0.39 EM HSI = 0.20
Open Water HSI = 0.24 OW HSI = 0.24 OW HSI = 0.17
Project: €5-C7, C9 Low SLR Project Area: 8807
FWOP
TY 70 TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10
V2 % Aquatic 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0 0
Class 2 0 0 0
Class 3 0 0 0 0
Class 4 0 0 0 0
Class 5 100 0.1 0 0
V4 %O0OW <= 1.5ft 0 0.10
V5 Salinity (ppt) 0 1.00
V6 Access Value 0.0000 0.10
EM HSI = 0.20 EM HSI = EM HSI =
OW HSI = 0.17 OW HSI = OW HSI =
Project: €5-C7, C9 Low SLR Project Area: 8807
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Brackish Marsh

Project: €5-C7, C9 Low SLR Project Area: 8807
Condition: Future With Project
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 40 0.46 39 0.45 36 0.42
V2 % Aquatic 15 0.24 15 0.24 14 0.23
V3 Interspersion % % % Interspersion
Class 1 0 0.32 0 0.31 0 0.29 0 0 0
Class 2 0 0 0 0 0 0
Class 3 60 56 44 0.4 0.4 0.4
Class 4 40 44 56 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %O0OW <= 1.5ft 6 0.18 6 0.18 5 0.16
V5 Salinity (ppt) 8 1.00 0 1.00 0 1.00
V6 Access Value 0.0000 0.10 0.0000 0.10 0.0000 0.10
Emergent Marsh HSI = 0.40 EM HSI = 0.39 EM HSI = 0.38
Open Water HSI = 0.24 OW HSI = 0.24 OW HSI = 0.23
Project: €5-C7, C9 Low SLR Project Area: 8807
FWP
TY 24 TY 47 TY 53 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 21 0.29 4 0.14 0 0.10
V2 % Aquatic 10 0.19 0 0.10 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.20 0 0.20 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 100 100 0 0.2 0.2 0
Class 5 0 0 100 0 0 0.1
V4 %OW <= 1.5ft 3 0.14 0 0.10 0 0.10
V5 Salinity (ppt) 0 1.00 0 1.00 0 1.00
V6 Access Value 0.0000 0.10 0.0000 0.10 0.0000 0.10
EM HSI = 0.31 EM HSI = 0.23 EM HSI = 0.20
OW HSI = 0.21 OW HSI = 0.17 OW HSI = 0.17
Project: €5-C7, C9 Low SLR Project Area: 8807
FWP
TY 70 TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent 0 0.10
V2 % Aquatic 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0 0
Class 2 0 0 0
Class 3 0 0 0 0
Class 4 0 0 0 0
Class 5 100 0.1 0 0
V4 %O0OW <= 1.5ft 0 0.10
V5 Salinity (ppt) 0 1.00
V6 Access Value 0.0000 0.10
EM HSI = 0.20 EM HSI = EM HSI =
OW HSI = 0.17 OW HSI = OW HSI =

3/24/2013



AAHU CALCULATION - EMERGENT MARSH

Project: C5-C7, C9 Low SLR

Future Without Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 8528 0.40 1403.01
3435 0.39 1351.87 1377.37
53 0 0.20 0.00 29386.50
70 0 0.20 0.00 0.00
Max TY= 70 AAHUs = 439.48
Future With Project Total Cummulative
TY Marsh Acres X_HSI HUs HUs
0 3523 0.40 1403.01
3435 0.39 1351.87 1377.37
5 3171 0.38 1203.08 5107.42
53 0 0.20 0.00 24322.88
70 0 0.20 0.00 0.00
Max TY= 70 AAHUs 440.11
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 440.11
B. Future Without Project Emergent Marsh AAHUs = 439.48
Net Change (FWP - FWOP) = 0.63

AAHU CALCULATION - OPEN WATER

Project: C5-C7, C9 Low SLR

Future Without Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 5,284 0.24 1272.21
5,372 0.24 1290.22 1281.22
53 8,807 0.17 1467.83 73897.63
70 8,807 0.17 1467.83 24953.17
Max TY= 70 AAHUs = 1430.46
Future With Project Total Cummulative
TY Water Acres X_HSI HUs HUs
0 5,284 0.24 1272.21
5,372 0.24 1290.22 1281.22
5 5,636 0.23 1321.28 5224.01
53 8,807 0.17 1467.83 68658.02
70 8,807 0.17 1467.83 24953.17
Max TY= 70 AAHUs 1430.23
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 1430.23
B. Future Without Project Open Water AAHUs = 1430.46
Net Change (FWP - FWOP) = -0.22
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = 0.63
B. Open Water Habitat Net AAHUs = -0.22
Net Benefits= (2.6XxEMAAHUs+OWAAHUS)/3.6 0.39

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Brackish Marsh

Project: |C5-C7, C9 Medium SLR | Project Area: | 8,807

Condition: Future Without Project

TY 0 TY 1 TY 47 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 40 0.46 39 0.45 0 0.10
V2 % Aquatic 10 0.19 10 0.19 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.32 0 0.31 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 60 56 0 0.4 0.4 0
Class 4 40 44 0 0.2 0.2 0
Class 5 0 0 100 0 0 0.1
V4 %OW <= 1.5ft 6 0.18 6 0.18 0 0.10
V5 Salinity (ppt) 8 1.00 8 1.00 8.5 1.00
V6 Access Value 0.8700 0.88 0.8700 0.88 0.8700 0.88
Emergent Marsh HSI = 0.56 EM HSI = 0.56 EM HSI = 0.25
Open Water HSI = 0.38 OW HSI = 0.38 OW HSI = 0.27
Project: €5-C7, C9 Medium SLR Project Area: 8807
FWOP
TY 70 TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10
V2 % Aquatic 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0 0
Class 2 0 0 0
Class 3 0 0 0 0
Class 4 0 0 0 0
Class 5 100 0.1 0 0
V4 %O0OW <= 1.5ft 0 0.10
V5 Salinity (ppt) 8.8 1.00
V6 Access Value 0.8700 0.88
EM HSI = 0.25 EM HSI = EM HSI =
OW HSI = 0.27 OW HSI = OW HSI =
Project: €5-C7, C9 Medium SLR Project Area: 8807
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Brackish Marsh

Project: €5-C7, C9 Medium SLR Project Area: 8807
Condition: Future With Project
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 40 0.46 39 0.45 36 0.42
V2 % Aquatic 10 0.19 10 0.19 11 0.20
V3 Interspersion % % % Interspersion
Class 1 0 0.32 0 0.31 0 0.29 0 0 0
Class 2 0 0 0 0 0 0
Class 3 60 56 44 0.4 0.4 0.4
Class 4 40 44 56 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %O0OW <= 1.5ft 6 0.18 6 0.18 5 0.16
V5 Salinity (ppt) 8 1.00 8 1.00 7.9 1.00
V6 Access Value 0.8700 0.88 0.8700 0.88 0.8010 0.82
Emergent Marsh HSI = 0.56 EM HSI = 0.56 EM HSI = 0.53
Open Water HSI = 0.38 OW HSI = 0.38 OW HSI = 0.38
Project: €5-C7, C9 Medium SLR Project Area: 8807
FWP
TY 24 TY 47 TY 70 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent 0 0.10 0 0.10 0 0.10
V2 % Aquatic 0 0.10 0 0.10 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 ERR(<100) 0 0.10 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 0 0 0 0 0 0
Class 4 0 0 0 0 0 0
Class 5 0 100 100 0 0.1 0.1
V4 %OW <= 1.5ft 0 0.10 0 0.10 0 0.10
V5 Salinity (ppt) 0 1.00 8.6 1.00 8.9 1.00
V6 Access Value 0.0000 0.10 0.7800 0.80 0.7410 0.77
EM HSI = EM HSI = 0.25 EM HSI = 0.25
OW HSI = OW HSI = 0.27 OW HSI = 0.26
Project: €5-C7, C9 Medium SLR Project Area: 8807
FWP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =

3/24/2013



AAHU CALCULATION - EMERGENT MARSH

Project: C5-C7, C9 Medium SLR

Future Without Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 3523 0.56 1981.85
1 3435 0.56 1907.75 1944.69
70 0 0.25 0.00 53785.23
Max TY= 70 AAHUs = 796.14
Future With Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 3523 0.56 1981.85
1 3435 0.56 1907.75 1944.69
5 3171 0.53 1671.76 7154.05
70 0 0.25 0.00 44695.57
Max TY= 70 AAHUs 768.49
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 768.49
B. Future Without Project Emergent Marsh AAHUs = 796.14
Net Change (FWP - FWOP) = -27.65

AAHU CALCULATION - OPEN WATER

Project: C5-C7, C9 Medium SLR

Future Without Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 5,284 0.38 2029.63
1 5,372 0.38 2060.24 2044.94
70 8,807 0.27 2419.92 158861.17
Max TY= 70 AAHUs = 2298.66
Future With Project Total Cummulative
TY || water Acres x_HSI HUs HUs
0 5,284 0.38 2029.63
1 5,372 0.38 2060.24 2044.94
5] 5,636 0.38 2143.95 8408.93
70 8,807 0.26 2330.16 149387.28
Max TY= 70 AAHUs 2283.45
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 2283.45
B. Future Without Project Open Water AAHUs = 2298.66
Net Change (FWP - FWOP) = -15.21
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = -27.65
B. Open Water Habitat Net AAHUs = -15.21
Net Benefits= (2.6XxEMAAHUs+OWAAHUS)/3.6 -24.20

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Brackish Marsh

Project: [C5-C7, C9 High SLR

Condition: Future Without Project

Project Area:

TY 0 TY 1 TY 37 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 40 0.46 39 0.45 0 0.10
V2 % Aquatic 10 0.19 10 0.19 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.32 0 0.31 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 60 56 0 0.4 0.4 0
Class 4 40 44 0 0.2 0.2 0
Class 5 0 0 100 0 0 0.1
V4 %OW <= 1.5ft 6 0.18 6 0.18 0 0.10
V5 Salinity (ppt) 8 1.00 8 1.00 9.2 1.00
V6 Access Value 0.8700 0.88 0.8700 0.88 0.8700 0.88
Emergent Marsh HSI = 0.56 EM HSI = 0.56 EM HSI = 0.25
Open Water HSI = 0.38 OW HSI = 0.38 OW HSI = 0.27
Project: €5-C7, C9 High SLR Project Area: 8807
FWOP
TY 70 TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10
V2 % Aquatic 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0 0
Class 2 0 0 0
Class 3 0 0 0 0
Class 4 0 0 0 0
Class 5 100 0.1 0 0
V4 %O0OW <= 1.5ft 0 0.10
V5 Salinity (ppt) 10.3 0.96
V6 Access Value 0.8700 0.88
EM HSI = 0.25 EM HSI = EM HSI =
OW HSI = 0.27 OW HSI = OW HSI =
Project: €5-C7, C9 High SLR Project Area: 8807
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL

Brackish Marsh

Project: €5-C7, C9 High SLR Project Area: 8807
Condition: Future With Project
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 40 0.46 39 0.45 35 0.42
V2 % Aquatic 10 0.19 10 0.19 8 0.17
V3 Interspersion % % % Interspersion
Class 1 0 0.32 0 0.31 0 0.28 0 0 0
Class 2 0 0 0 0 0 0
Class 3 60 56 40 0.4 0.4 0.4
Class 4 40 44 60 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %O0OW <= 1.5ft 6 0.18 6 0.18 5 0.16
V5 Salinity (ppt) 8 1.00 8 1.00 8 1.00
V6 Access Value 0.8700 0.88 0.8700 0.88 0.8000 0.82
Emergent Marsh HSI = 0.56 EM HSI = 0.56 EM HSI = 0.52
Open Water HSI = 0.38 OW HSI = 0.38 OW HSI = 0.36
Project: €5-C7, C9 High SLR Project Area: 8807
FWP
TY 37 TY 70 TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10 0 0.10
V2 % Aquatic 0 0.10 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0.10 0 0 0
Class 2 0 0 0 0 0
Class 3 0 0 0 0 0
Class 4 0 0 0 0 0
Class 5 100 100 0.1 0.1 0
V4 %O0OW <= 1.5ft 0 0.10 0 0.10
V5 Salinity (ppt) 9 1.00 9.8 1.00
V6 Access Value 0.7550 0.78 0.6330 0.67
EM HSI = 0.25 EM HSI = 0.24 EM HSI =
OW HSI = 0.27 OW HSI = 0.26 OW HSI =
Project: €5-C7, C9 High SLR Project Area: 8807
FWP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
Vi % Emergent
V2 % Aquatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt)
V6 Access Value
EM HSI = EM HSI = EM HSI =
OW HSI = OW HSI = OW HSI =

3/24/2013



AAHU CALCULATION - EMERGENT MARSH

Project: C5-C7, C9 High SLR

Future Without Project Total Cummulative
TY Marsh Acres Xx_HSI HUs HUs
0 3523 0.56 1981.85
3435 0.56 1907.75 1944.69
37 0 0.25 0.00 28061.86
70 0 0.25 0.00 0.00
Max TY= 70 AAHUs = 428.67
Future With Project Total Cummulative
TY Marsh Acres x_HSI HUs HUs
0 3523 0.56 1981.85
3435 0.56 1907.75 1944.69
5 3082 0.52 1602.43 7012.00
37 0 0.25 0.00 21155.05
70 0 0.24 0.00 0.00
Max TY= 70 AAHUs 430.17
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 430.17
B. Future Without Project Emergent Marsh AAHUs = 428.67
Net Change (FWP - FWOP) = 1.50

AAHU CALCULATION - OPEN WATER

Project: C5-C7, C9 High SLR

Future Without Project Total Cummulative
TY Water Acres x_HSI HUs HUs
0 5,284 0.38 2029.63
5,372 0.38 2060.24 2044.94
37 8,807 0.27 2419.92 82884.09
70 8,807 0.27 2390.56 79372.86
Max TY= 70 AAHUs = 2347.17
Future With Project Total Cummulative
TY || Water Acres X _HSI HUs HUs
0 5,284 0.38 2029.63
5,372 0.38 2060.24 2044.94
5) 5,725 0.36 2042.94 8212.65
37 8,807 0.27 2340.28 71629.28
70 8,807 0.26 2248.51 75715.07
Max TY= 70 AAHUs 2251.46
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 2251.46
B. Future Without Project Open Water AAHUs = 2347.17
Net Change (FWP - FWOP) = -95.71
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = 150
B. Open Water Habitat Net AAHUs = -95.71
Net Benefits= (2.6XxEMAAHUs+OWAAHUSs)/3.6 -25.50

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Project: |C1-C4 Low SLR | Project Area: | 10,301
% Fresh 0
Condition: Future Without Project % Intermediate 100
TY 0 TY 1 TY 46 Intermediate Calculations
Variable Value SI Value Sl Value Sl
V1 % Emergent 30 0.37 29 0.36 0 0.10
V2 % Aquatic 12 0.21 12 0.21 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.24 0 0.23 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 20 16 0 0.4 0.4 0
Class 4 80 84 0 0.2 0.2 0
Class 5 0 0 100 0 0 0.1
V4 %0W <= 1.5ft 5 0.16 5 0.16 0 0.10
V5 Salinity (ppt) Salinity
fresh 0 0.10 0 1.00 0 1.00 1.00 1.00 1.00
intermediate 7.1 0 0 0.10 1.00 1.00
V6 Access Value Access Value
fresh 0.0000 0.20 0.0000 0.20 0.0000 0.20 0.30 0.30 0.30
intermediate 0.0000 0.0000 0.0000 0.20 0.20 0.20
Emergent Marsh HSI = 0.30 EMHSI = 0.39 EMHSI = 0.21
Open Water HSI = 0.20 OW HSI = 0.26 OW HSI = 0.18
Project: C1-C4 Low SLR
FWOP
TY 70 TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10
V2 % Aquatic 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0 0
Class 2 0 0 0 0
Class 3 0 0 0 0
Class 4 0 0 0 0
Class 5 100 0.1 0 0
V4 %0W <= 1.5ft 0 0.10
V5 Salinity (ppt) Salinity
fresh 0 1.00 1.00
intermediate 0 1.00
V6 Access Value Access Value
fresh 0.0000 0.20 0.30
intermediate 0.0000 0.20
EM HSI = 0.21 EMHSI = EMHSI =
OW HSI = 0.18 OW HSI = OW HSI =
Project: C1-C4 Low SLR
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aguatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt) Salinity
fresh
intermediate
V6 Access Value Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =

Revised V5 7/24/06 3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0.4 0.4 0.4
0.2 0.2 0.2
0 0 0
Salinity

1.00 1.00 1.00

0.10 1.00 1.00

Access Value

0.30 0.30 0.30

0.20 0.20 0.20

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0 0 0
0.2 0 0
0 0.1 0.1
Salinity

1.00 1.00 1.00

1.00 1.00 1.00

Access Value

0.30 0.30 0.30

0.20 0.20 0.20

Intermediate Calculations

Interspersion
0 0 0
0 0
0 0 0
0 0 0
0.1 0 0
Salinity
1.00
1.00
Access Value
0.30
0.20

Project: C1-C4 Low SLR Project Area: | 10,301
% Fresh 0
Condition: Future With Project % Intermediate 100
TY 0 TY 1 TY 5
Variable Value SI Value Sl Value Sl
V1 % Emergent 30 0.37 29 0.36 27 0.34
V2 % Aquatic 12 0.21 12 0.21 11 0.20
V3 Interspersion % % %
Class 1 0 0.24 0 0.23 0 0.22
Class 2 0 0 0
Class 3 20 16 8
Class 4 80 84 92
Class 5 0 0 0
V4 %0W <= 1.5ft 5) 0.16 5) 0.16 4 0.15
V5 Salinity (ppt)
fresh 0 0.10 0 1.00 0 1.00
intermediate 7.1 0 0
V6 Access Value
fresh 0.0000 0.20 0.0000 0.20 0.0000 0.20
intermediate 0 0.0000 0.0000
Emergent Marsh HSI = 0.30 EMHSI = 0.39 EMHSI = 0.38
Open Water HSI = 0.20 OW HSI = 0.26 OW HSI = 0.26
Project: C1-C4 Low SLR
FWP
TY 24 TY 46 TY 47
Variable Value Sl Value Sl Value Sl
V1 % Emergent 14 0.23 0 0.10 0 0.10
V2 % Aquatic 5) 0.15 0 0.10 0 0.10
V3 Interspersion % % %
Class 1 0 0.20 0 0.10 0 0.10
Class 2 0 0 0
Class 3 0 0 0
Class 4 100 0 0
Class 5 0 100 100
V4 %0W <= 1.5ft 1 0.11 0 0.10 0 0.10
V5 Salinity (ppt)
fresh 0 1.00 0 1.00 0 1.00
intermediate 0 0 0
V6 Access Value
fresh 0.0000 0.20 0.0000 0.20 0.0000 0.20
intermediate 0.0000 0.0000 0.0000
EM HSI = 0.31 EMHSI = 0.21 EMHSI = 0.21
OW HSI = 0.22 OW HSI = 0.18 OW HSI = 0.18
Project: C1-C4 Low SLR
FWP
TY 70 TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10
V2 % Aguatic 0 0.10
V3 Interspersion % % %
Class 1 0 0.10
Class 2 0
Class 3 0
Class 4 0
Class 5 100
V4 %0W <= 1.5ft 0 0.10
V5 Salinity (ppt)
fresh 0 1.00
intermediate 0
V6 Access Value
fresh 0.0000 0.20
intermediate 0.0000
EM HSI = 0.21 EMHSI = EMHSI =
OW HSI = 0.18 OW HSI = OW HSI =

Revised V5 7/24/06
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AAHU CALCULATION - EMERGENT MARSH

Project: C1-C4 Low SLR

Future Without Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 3090 0.30 919.31
2987 0.39 1168.95 1045.74
46 0 0.21 0.00 22228.19
70 0 0.21 0.00 0.00
Max= 70 AAHUs = 332.48
Future With Project Total Cummulative
TY Marsh Acres Xx_HSI HUs HUs
0 3090 0.30 919.31
2987 0.39 1168.95 1045.74
5 2781 0.38 1053.86 4443.93
46 0 0.21 0.00 18384.51
70 0 0.21 0.00 0.00
Max= 70 AAHUs 341.06
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 341.06
B. Future Without Project Emergent Marsh AAHUs = 332.48
Net Change (FWP - FWOP) = 8.58

AAHU CALCULATION - OPEN WATER

Project:  C1-C4 Low SLR

Future Without Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 7,211 0.20 1420.27
7,314 0.26 1923.82 1670.91
46 10,301 0.18 1868.42 87154.66
70 10,301 0.18 1868.42 44842.18
Max= 70 AAHUs = 1909.54
Future With Project Total Cummulative
TY Water Acres Xx_HSI HUs HUs
0 7,211 0.20 1420.27
7,314 0.26 1923.82 1670.91
5 7,520 0.26 1923.52 7695.67
46 10,301 0.18 1868.42 79148.70
70 10,301 0.18 1868.42 44842.18
Max= 70 AAHUs 1905.11
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 1905.11
B. Future Without Project Open Water AAHUs = 1909.54
Net Change (FWP - FWOP) = -4.43
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = 8.58
B. Open Water Habitat Net AAHUs = -4.43
Net Benefits=(2.1XEMAAHUs+OWAAHUSs)/3.1 4.38

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Project: |C1-C4 Medium SLR | Project Area: | 10,301
% Fresh 0
Condition: Future Without Project % Intermediate 100
TY 0 TY 1 TY 42 Intermediate Calculations
Variable Value SI Value Sl Value Sl
V1 % Emergent 30 0.37 29 0.36 0 0.10
V2 % Aquatic 12 0.21 12 0.21 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.24 0 0.23 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 20 16 0 0.4 0.4 0
Class 4 80 84 0 0.2 0.2 0
Class 5 0 0 100 0 0 0.1
V4 %0W <= 1.5ft 5 0.16 5 0.16 0 0.10
V5 Salinity (ppt) Salinity
fresh 0 0.10 0 0.10 0 0.10 1.00 1.00 1.00
intermediate 7.1 7.1 7.3 0.10 0.10 0.10
V6 Access Value Access Value
fresh 0.0000 0.90 0.0000 0.90 0.0000 0.90 0.30 0.30 0.30
intermediate 0.8700 0.8700 0.8700 0.90 0.90 0.90
Emergent Marsh HSI = 0.37 EMHSI = 0.36 EMHSI = 0.13
Open Water HSI = 0.27 OW HSI = 0.27 OW HSI = 0.16
Project: €1-C4 Medium SLR
FWOP
TY 70 TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10
V2 % Aquatic 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0 0
Class 2 0 0 0 0
Class 3 0 0 0 0
Class 4 0 0 0 0
Class 5 100 0.1 0 0
V4 %0W <= 1.5ft 0 0.10
V5 Salinity (ppt) Salinity
fresh 0 0.10 1.00
intermediate 74 0.10
V6 Access Value Access Value
fresh 0.0000 0.90 0.30
intermediate 0.8700 0.90
EM HSI = 0.13 EMHSI = EMHSI =
OW HSI = 0.16 OW HSI = OW HSI =
Project: C1-C4 Medium SLR
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aguatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt) Salinity
fresh
intermediate
V6 Access Value Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =

Revised V5 7/24/06 3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Intermediate Calculations

Interspersion
0 0 0
0 0 0
0.4 0.4 0.4
0.2 0.2 0.2
0 0 0
Salinity

1.00 1.00 1.00

0.10 0.10 0.10

Access Value

0.30 0.30 0.30

0.90 0.90 0.84

Intermediate Calculations

Interspersion

0

0
0
0

o |Oo |o |o (o
o |[Oo o o o

0.1

Salinity

1.00 1.00 1.00

1.00 0.10 1.00

Access Value

0.30 0.30 0.30

0.20 0.83 0.20

Intermediate Calculations

Interspersion
0 0 0
0 0
0 0 0
0 0 0
0.1 0 0
Salinity
1.00
0.10
Access Value
0.30
0.79

Project: €1-C4 Medium SLR Project Area: | 10,301
% Fresh 0
Condition: Future With Project % Intermediate 100
TY 0 TY 1 TY 5
Variable Value SI Value Sl Value Sl
V1 % Emergent 30 0.37 29 0.36 27 0.34
V2 % Aquatic 12 0.21 12 0.21 10 0.19
V3 Interspersion % % %
Class 1 0 0.24 0 0.23 0 0.22
Class 2 0 0 0
Class 3 20 16 8
Class 4 80 84 92
Class 5 0 0 0
V4 %0W <= 1.5ft 5) 0.16 5) 0.16 4 0.15
V5 Salinity (ppt)
fresh 0 0.10 0 0.10 0 0.10
intermediate 7.1 7.1 7
V6 Access Value
fresh 0.0000 0.90 0.0000 0.90 0.0000 0.84
intermediate 0.87 0.8700 0.8010
Emergent Marsh HSI = 0.37 EMHSI = 0.36 EMHSI = 0.34
Open Water HSI = 0.27 OW HSI = 0.27 OW HSI = 0.25
Project: €1-C4 Medium SLR
FWP
TY 24 TY 42 TY 47
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10 0 0.10 0 0.10
V2 % Aquatic 0 0.10 0 0.10 0 0.10
V3 Interspersion % % %
Class 1 0 ERR(<100) 0 0.10 0 ERR(<100)
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 100 0
V4 %0W <= 1.5ft 0 0.10 0 0.10 0 0.10
V5 Salinity (ppt)
fresh 0 1.00 0 0.10 0 1.00
intermediate 0 7.2 0
V6 Access Value
fresh 0.0000 0.20 0.0000 0.83 0.0000 0.20
intermediate 0.0000 0.7860 0.0000
EM HSI = EMHSI = 0.13 EMHSI =
OW HSI = OW HSI = 0.15 OW HSI =
Project: €1-C4 Medium SLR
FWP
TY 70 TY TY
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10
V2 % Aguatic 0 0.10
V3 Interspersion % % %
Class 1 0 0.10
Class 2 0
Class 3 0
Class 4 0
Class 5 100
V4 %0W <= 1.5ft 0 0.10
V5 Salinity (ppt)
fresh 0 0.10
intermediate 74
V6 Access Value
fresh 0.0000 0.79
intermediate 0.7410
EM HSI = 0.13 EMHSI = EMHSI =
OW HSI = 0.15 OW HSI = OW HSI =

Revised V5 7/24/06
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AAHU CALCULATION - EMERGENT MARSH

Project: €1-C4 Medium SLR

Future Without Project Total Cummulative
TY Marsh Acres X _HSI HUs HUs
0 3090 0.37 1147.20
2987 0.36 1086.07 1116.50
42 0 0.13 0.00 17584.47
70 0 0.13 0.00 0.00
Max= 70 AAHUs = 267.16
Future With Project Total Cummulative
TY Marsh Acres Xx_HSI HUs HUs
0 3090 0.37 1147.20
2987 0.36 1086.07 1116.50
5 2781 0.34 959.13 4087.84
42 0 0.13 0.00 14107.92
70 0 0.13 0.00 0.00
Max= 70 AAHUs 275.89
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 275.89
B. Future Without Project Emergent Marsh AAHUs = 267.16
Net Change (FWP - FWOP) = 8.73

AAHU CALCULATION - OPEN WATER

Project:  C1-C4 Medium SLR

Future Without Project Total Cummulative
TY Water Acres X _HSI HUs HUs
0 7,211 0.27 1945.71
7,314 0.27 1969.17 1957.45
42 10,301 0.16 1615.07 75772.04
70 10,301 0.16 1615.07 45221.86
Max= 70 AAHUs = 1756.45
Future With Project Total Cummulative
TY Water Acres Xx_HSI HUs HUs
0 7,211 0.27 1945.71
7,314 0.27 1969.17 1957.45
5 7,520 0.25 1868.60 7678.39
42 10,301 0.15 1588.31 65569.88
70 10,301 0.15 1573.30 44262.60
Max= 70 AAHUs 1706.69
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 1706.69
B. Future Without Project Open Water AAHUs = 1756.45
Net Change (FWP - FWOP) = -49.76
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = 8.73
B. Open Water Habitat Net AAHUs = -49.76
Net Benefits=(2.1XEMAAHUs+OWAAHUSs)/3.1 -10.14

3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Project: |C1-C4 High SLR | Project Area: | 10,301
% Fresh 0
Condition: Future Without Project % Intermediate 100
TY 0 TY 1 TY 34 Intermediate Calculations
Variable Value SI Value Sl Value Sl
V1 % Emergent 30 0.37 29 0.36 0 0.10
V2 % Aquatic 12 0.21 12 0.21 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.24 0 0.23 0 0.10 0 0 0
Class 2 0 0 0 0 0 0
Class 3 20 16 0 0.4 0.4 0
Class 4 80 84 0 0.2 0.2 0
Class 5 0 0 100 0 0 0.1
V4 %0W <= 1.5ft 5 0.16 5 0.16 0 0.10
V5 Salinity (ppt) Salinity
fresh 0 0.10 0 0.10 0 0.10 1.00 1.00 1.00
intermediate 7.1 7.1 7.7 0.10 0.10 0.10
V6 Access Value Access Value
fresh 0.0000 0.90 0.0000 0.90 0.0000 0.90 0.30 0.30 0.30
intermediate 0.8700 0.8700 0.8700 0.90 0.90 0.90
Emergent Marsh HSI = 0.37 EMHSI = 0.36 EMHSI = 0.13
Open Water HSI = 0.27 OW HSI = 0.27 OW HSI = 0.16
Project: C1-C4 High SLR
FWOP
TY 70 TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10
V2 % Aquatic 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0 0
Class 2 0 0 0 0
Class 3 0 0 0 0
Class 4 0 0 0 0
Class 5 100 0.1 0 0
V4 %0W <= 1.5ft 0 0.10
V5 Salinity (ppt) Salinity
fresh 0 0.10 1.00
intermediate 83 0.10
V6 Access Value Access Value
fresh 0.0000 0.90 0.30
intermediate 0.8700 0.90
EM HSI = 0.13 EMHSI = EMHSI =
OW HSI = 0.16 OW HSI = OW HSI =
Project: C1-C4 High SLR
FWOP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aguatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0OW <= 1.5ft
V5 Salinity (ppt) Salinity
fresh
intermediate
V6 Access Value Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =

Revised V5 7/24/06 3/24/2013



WETLAND VALUE ASSESSMENT COMMUNITY MODEL
Fresh/Intermediate Marsh

Project: C1-C4 High SLR Project Area: | 10,301
% Fresh 0
Condition: Future With Project % Intermediate 100
TY 0 TY 1 TY 5 Intermediate Calculations
Variable Value SI Value Sl Value Sl
V1 % Emergent 30 0.37 29 0.36 26 0.33
V2 % Aquatic 12 0.21 12 0.21 10 0.19
V3 Interspersion % % % Interspersion
Class 1 0 0.24 0 0.23 0 0.22 0 0 0
Class 2 0 0 0 0 0 0
Class 3 20 16 8 0.4 0.4 0.4
Class 4 80 84 92 0.2 0.2 0.2
Class 5 0 0 0 0 0 0
V4 %0W <= 1.5ft 5) 0.16 5) 0.16 4 0.15
V5 Salinity (ppt) Salinity
fresh 0 0.10 0 0.10 0 0.10 1.00 1.00 1.00
intermediate 7.1 7.1 7.1 0.10 0.10 0.10
V6 Access Value Access Value
fresh 0.0000 0.90 0.0000 0.90 0.0000 0.84 0.30 0.30 0.30
intermediate 0.87 0.8700 0.8000 0.90 0.90 0.84
Emergent Marsh HSI = 0.37 EMHSI = 0.36 EMHSI = 0.34
Open Water HSI = 0.27 OW HSI = 0.27 OW HSI = 0.25
Project: C1-C4 High SLR
FWP
TY 34 TY 70 TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent 0 0.10 0 0.10
V2 % Aquatic 0 0.10 0 0.10
V3 Interspersion % % % Interspersion
Class 1 0 0.10 0 0.10 0 0 0
Class 2 0 0 0 0 0
Class 3 0 0 0 0 0
Class 4 0 0 0 0 0
Class 5 100 100 0.1 0.1 0
V4 %0W <= 1.5ft 0 0.10 0 0.10
V5 Salinity (ppt) Salinity
fresh 0 0.10 0 0.10 1.00 1.00
intermediate 7.7 8.2 0.10 0.10
V6 Access Value Access Value
fresh 0.0000 0.81 0.0000 0.71 0.30 0.30
intermediate 0.7660 0.6330 0.81 0.71
EM HSI = 0.13 EMHSI = 0.13 EMHSI =
OW HSI = 0.15 OW HSI = 0.15 OW HSI =
Project: C1-C4 High SLR
FWP
TY TY TY Intermediate Calculations
Variable Value Sl Value Sl Value Sl
V1 % Emergent
V2 % Aguatic
V3 Interspersion % % % Interspersion
Class 1 0 0 0
Class 2 0 0 0
Class 3 0 0 0
Class 4 0 0 0
Class 5 0 0 0
V4 %0W <= 1.5ft
V5 Salinity (ppt) Salinity
fresh
intermediate
V6 Access Value Access Value
fresh
intermediate
EM HSI = EMHSI = EMHSI =
OW HSI = OW HSI = OW HSI =

Revised V5 7/24/06 3/24/2013



Revise:

AAHU CALCULATION - EMERGENT MARSH

Project: C1-C4 High SLR

Future Without Project Total Cummulative
TY Marsh Acres Xx_HSI HUs HUs
0 3090 0.37 1147.20
2987 0.36 1086.07 1116.50
34 0 0.13 0.00 14153.36
70 0 0.13 0.00 0.00
Max= 70 AAHUs = 218.14
Future With Project Total Cummulative
TY Marsh Acres x_HSI HUs HUs
0 3090 0.37 1147.20
2987 0.36 1086.07 1116.50
5 2678 0.34 905.30 3977.48
34 0 0.13 0.00 10466.40
70 0 0.13 0.00 0.00
Max= 70 AAHUs 222.29
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Emergent Marsh AAHUs = 222.29
B. Future Without Project Emergent Marsh AAHUs = 218.14
Net Change (FWP - FWOP) = 415

AAHU CALCULATION - OPEN WATER

Project:  C1-C4 High SLR

Future Without Project Total Cummulative
TY Water Acres x_HSI HUs HUs
0 7,211 0.27 1945.71
7,314 0.27 1969.17 1957.45
34 10,301 0.16 1615.07 60987.25
70 10,301 0.16 1615.07 58142.39
Max= 70 AAHUs = 1729.82
Future With Project Total Cummulative
TY Water Acres x_HSI HUs HUs
0 7,211 0.27 1945.71
7,314 0.27 1969.17 1957.45
5 7,623 0.25 1893.80 7730.23
34 10,301 0.15 1581.70 51622.95
70 10,301 0.15 1535.07 56101.99
Max= 70 AAHUs 1677.32
NET CHANGE IN AAHUs DUE TO PROJECT
A. Future With Project Open Water AAHUs = 1677.32
B. Future Without Project Open Water AAHUs = 1729.82
Net Change (FWP - FWOP) = -52.49
TOTAL BENEFITS IN AAHUs DUE TO PROJECT
A. Emergent Marsh Habitat Net AAHUs = 4.15
B. Open Water Habitat Net AAHUs = -52.49
Net Benefits=(2. 1XEMAAHUs+OWAAHUs)/3.1 -14.12

3/24/2013
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

.

Region 6
S 1445 Ross Avenue, Suite 1200
Ty Dallas, TX 75202-2733

February 19, 2013

U.S. Army USACE of Engineers
New Orleans District

Attention: Nathan Dayan

P.O. Box 60267

New Orleans, LA 70160-0267

Dear Mr. Dayan,

In accordance with our responsibilities under Section 309 of the Clean Air Act (CAA),
the National Environmental Policy Act (NEPA), and the Council on Environmental Quality
(CEQ) regulations for implementing NEPA, the U.S. Environmental Protection Agency (EPA)
Region 6 office in Dallas, Texas, has completed its review of the Draft Revised Programmatic
Environmental Impact Statement (DRPEIS) prepared by the U.S. Army USACE of Engineers
(USACE). The USACE proposes to make changes and improvements in the planning, design,
construction, operation, and maintenance of the Morganza to the Gulf hurricane and storm
damage risk reduction system project to prevent future disasters to the greatest extent possible.

EPA rates the DRPEIS as “EO-2" i.e., EPA has “identified significant environmental
impacts and we request additional information in the Final RPEIS (FRPEIS)”. The EPA’s
Rating System Criteria can be found here: http://www.epa.gov/oecaerth/nepa/comments/
ratings.html. The “EO” rating is based on the potential for significant adverse impacts to
environmental justice communities, tribal communities, and coastal wetlands. These significant
adverse impacts include the direct, indirect, and cumulative effects of the proposed project.

The “2” indicates the DRPEIS does not contain sufficient information to fully assess direct,
indirect, and cumulative impacts to environmental justice communities, identified Tribes, and
coastal wetlands. Detailed comments are enclosed with this letter which identifies our concerns
and informational needs requested for incorporation into the FRPEIS.

EPA appreciates the opportunity to review the DRPEIS. Please send our office one copy
of the FRPEIS and an internet link or CD when it is sent to the Office of Federal Activities, EPA
(Mail Code 2252A), Ariel Rios Federal Building, 1200 Pennsylvania Ave, N.W., Washington,
D.C. 20004. Our classification will be published on the EPA website, http://www.epa.gov/
compliance/nepa/comments/ratings.html, according to our responsibility under Section 309 of
the CAA to inform the public of our views on the proposed Federal action.




If you have any questions or concerns, please contact me at 214-665-8126 or John
MacFarlane of my staff at macfarlane.john@epa.gov or 214-665-7491 for assistance.

a

Debra A. Griffin

Associate Director

Compliance Assurance and
Enforcement Division

incerely,

Enclosure



DETAILED COMMENTS ON THE
U.S. ARMY USACE OF ENGINEERS’
DRAFT REVISED PROGRAMMATIC
ENVIRONMENTAL IMPACT STATEMENT
FOR THE
MORGANZA TO THE GULF OF MEXICO PROJECT
TERREBONNE AND LAFOURCHE PARISH, LOUISIANA

BACKGROUND: The U.S. Army Corps of Engineers (USACE) proposes to make changes and
improvements in the planning, design, construction, operation, and maintenance of the Morganza
to the Gulf hurricane and storm damage risk reduction system project to prevent future disasters
to the greatest extent possible. The purpose of this project is to reduce the risk of damage caused
by hurricane storm surges.

GENERAL COMMENTS:

The Environmental Protection Agency (EPA) has identified known environmental justice
(EJ) communities and areas within the study area. The communities of Isle de Jean Charles and
Point au Chien are associated with state-recognized tribes, where a large percentage of the
population is minority and financially disadvantaged. Additionally, there are several
communities of special concern outside of the proposed levee system. These communities
include, but may not be limited to, Gibson, Bayou Dularge, Dulac, and Cocodrie.

The Isle de Jean Charles community has been previously identified as an EJ community
with significant EJ concerns. Because of their special vulnerability, the proposed action, directly
or indirectly, is likely to have disproportionate impacts on the Isle de Jean Charles community.
Additional tribal communities could be similarly impacted due to effects on subsistence activities
or cultural integrity, but are not mentioned in the Draft Revised Programmatic Environmental
Impact Statement (DRPEIS), such as the Point au Chien Indian Tribe and United Houma Nation.
The residents of these communities, and possibly other communities, are likely dependent,
directly or indirectly, through their family or income sources, upon harvests of aquatic life for
subsistence and livelihood.

In view of these special circumstances, EPA recommends that the USACE perform an
appropriately detailed EJ analysis, immediately begin additional outreach and public
involvement, consider alternatives to a buyout, and provide a detailed analysis of how buyout
alternatives would avoid additional or cumulative, disproportionate impacts on EJ areas and
communities.

In accordance with Executive Order (E.O.) 13175 and applicable federal laws and
policies, all federally recognized tribes that may be affected by the proposed project through
potential impacts upon their citizens, resources, lands, culture, or traditional lifeways, should be
identified and offered formal government to government consultation. Compliance with
E.O. 13175 was not documented in the DRPEIS. If this consultation has not been done, the
USACE should immediately contact the Chitimacha Tribe of Louisiana and other federally



recognized tribes for both government-to-government (E.O. 13175) and National Historic
Preservation Act (NHPA) consultation. Although the USACE is not required to contact state-
recognized tribes for consultation under E.O. 13175, the EPA encourages the USACE to engage
these and other stakeholders, especially since these communicates are already overburdened and
may have additional cultural sites of interest.

Utilizing information obtained through coordination with residents, stakeholders, and
consultation with federally recognized tribes, the USACE should develop and refine its
preliminary buyout plan. Buyout options should include relocation of intact communities where
the potential for irreparable harm exists for unique cultures, languages, and traditions that may be
lost if the community is broken up, such as in the case of the Isle de Jean Charles. The USACE
should provide a schedule and detailed information for the proposed sequence of construction
and buyout alternatives.

Approximately 85 miles of this proposed 98-mile levee system would be built on or
adjacent to existing hydrologic barriers, including natural ridges, roads, and existing levees. This
helps minimize the potential for indirect adverse impacts to wetlands and other aquatic resources.
Nevertheless, tens of thousands of acres of wetlands and open waters would be enclosed within
the levee system, and thus could be indirectly affected. In addition to avoiding and minimizing
direct wetland impacts, the design and implementation of this levee system must focus on the
larger and more complex challenge of minimizing indirect impacts to these valuable aquatic
resources.

The USACE is planning to minimize adverse indirect impacts from this project by
designing gates and water control structures to allow sufficient ingress and egress of aquatic
organisms and to reduce wetland degradation due to prolonged impoundment and/or other
hydrologic changes. To that end, the gates and water control structures in the levee system are
intended to remain open except when the project area is threatened by a storm surge. In the long
term, however, subsidence combined with sea level rise will likely lead to a significant increase
in the frequency of closure of these gates and water control structures. For example, the Draft
Post Authorization Change (PAC) Report and DRPEIS state that by the year 2085, the Houma
Navigation Canal floodgate could be closed between 168 and 365 days per year, depending on
the assumed rate of relative sea level rise. Such increased closure could significantly impact
wetlands, water quality, fisheries, and navigation — and would in effect be a profound deviation
from the design intent of this levee system. What is proposed as an open levee system would
increasingly become a closed one, with potentially significant socioeconomic and environmental
consequences.

The potential for increased frequency of gate and water control structure closure appears
to be a major long-term environmental and socioeconomic risk of this proposed levee system.
The Final Revised PEIS (FRPEIS) should ensure that the public and decision-makers are
adequately apprised of this risk. The potential adverse environmental and socioeconomic
impacts of increased structure closure should be assessed in the section on environmental
consequences. Given the long-term and potentially significant ramifications of this issue, we
would also recommend that it be highlighted in the summary sections of both documents. The
FRPEIS should also provide more detail on ways this challenge might be addressed in the future.



For example, the Draft PAC Report discusses the possibility of converting the proposed gates to
locks and installing “additional pumps behind the levee system”. Does this suggest that portions
of the proposed project could be converted to forced drainage? Finally, the USACE should
consider discussing this issue in the FRPEIS section regarding “unresolved issues”, as there does
not appear to be a clear path forward identified for addressing this concern and ensuring
adequate hydrology and navigation in the long term.

Reducing flood risk in the study area is certainly in the public interest. For such benefits
to be realized, the public must fully understand the level of risk reduction afforded by the
proposed project. It would be counterproductive if construction of the proposed project were to
provide residents of the area with a false sense of security, thereby possibly affecting evacuation
rates and/or decisions regarding how and where to build homes and businesses. As part of its
ongoing work on this project, the USACE should endeavor to ensure that residents in the area
understand the residual flood risk that would remain while the project is being constructed and
when it is complete, and work to ensure that flood risk in the area does not increase as a result of
further development in high risk areas.

Following are detailed comments and recommendations pertaining to specific portions of
the DRPEIS and Draft PAC Report. We thank the USACE for its ongoing coordination with
EPA on this important matter and for its consideration of these recommendations. We remain
committed to working with the USACE and other stakeholders to address these matters as
expeditiously as possible.

DETAILED COMMENTS:

3.7.2 Wetland Loss, page 3-12

This section states “Principal impacts to the marshes in the study area are due to storm
surge and associated erosion and saltwater intrusion.” No mention is made to the many miles of
oil and gas canals and navigation channels which allow for increased saltwater intrusion, while
also disrupting natural surface hydrology throughout the study area. As currently worded, this
section could suggest to the reader that the severe wetland loss in the study area is solely a
natural phenomenon.

Recommendation:
This section should be revised to include all actions, past and present, that have led to
coastal wetland loss. These actions include oil and gas extraction, pipeline canals, navigational

projects, commercial and residential development, and global sea level rise.

3.8.2 Coastal Restoration Opportunities, page 3-13

The Draft PAC Report and DRPEIS state that the proposed levee system “would
complement state and Federal coastal restoration projects” by providing protection against
coastal erosion and the adverse effects of storm surge (Draft PAC Report, pages ix and 60;
DRPEIS, Abstract-i). We recognize that aspects of this system may have the potential to provide



environmental benefits, particularly the proposed lock on the Houma Navigation Canal. As
discussed above, however, the proposed levee system could also result in long-term negative
environmental effects which could be counter to coastal restoration goals. In particular, relative
sea level rise would likely result in an increase in the frequency of closure of the system’s
floodgates and water control structures, potentially reducing ingress and egress of aquatic
organisms, increasing impoundment of enclosed wetlands, harming water quality, and interfering
with navigation and commerce.

Recommendation:

Although the full extent of such negative impacts has not been adequately assessed,
statements regarding the net indirect environmental effects of this levee system should at a
minimum indicate that there is the potential for negative effects in the future — effects which
might outweigh any potential near-term environmental benefits.

4. ALTERNATIVES

4.3.7 Induced Flooding Impacts, page 4-20 and 6.14.1 Population and Housing, page 6-33

Section 4.3.7 discusses “constructible features” and “programmatic project features” of
the overall levee system. The document is intended to provide sufficient detail such that no
further NEPA documentation is needed for the constructible features, whereas the programmatic
project features would require further NEPA analysis at some later date. Hydrologic modeling
indicates that the proposed levee system could potentially increase storm surge flooding in areas
outside of the levee. For this reason, the DRPEIS, Draft PAC Report, and the Real Estate Plan
discuss a preliminary nonstructural buyout plan for approximately 1,000 structures and 2,500
people potentially affected by induced surge.

This preliminary buyout plan does not appear to be a constructible feature — meaning that
further analysis would be needed before it could be implemented. In addition, the Real Estate
Plan states on page 20 “Relocations will be accomplished in phases along with project
construction...” and calculates 15 year time frame for property acquisition. This raises the
question as to whether implementation of the constructible levee features could increase flood
risks outside the levee system prior to implementation of a buyout program or some other non-
structural response. If portions of the levee are built prior to addressing the risks associated with
induced surge, then people and properties, including EJ communities, outside of the levee system
are potentially exposed to increased flood risk, with no certainty as to whether or when a non-
structural risk reduction program would actually be implemented. This has the potential to
create a direct disproportionate impact on EJ communities.

Recommendation:
EPA recommends the USACE assess whether implementation of the constructible

features would result in increased surge risk to properties and people outside the proposed levee
system. If so, we recommend that the FRPEIS include as constructible features those non-



structural measures needed to address such increased risk and assess this disproportionate impact
in the EJ analysis.

5. AFFECTED ENVIROMENT

5.2.9 Air Quality, page 5-38

This section discusses the nonattainment/maintenance history of Lafourche Parish for
both the 1-hour ozone and 8-hour ozone National Ambient Air Quality Standards (NAAQS). It
is correctly noted that Lafourche Parish has an EPA-approved 110(a)(1) maintenance plan for
ozone.

Recommendation:

Please include a discussion to clarify that 110(a)(1) maintenance areas are not subject to
the air quality conformity requirements of Clean Air Act Section 176(c). Also include the
distinction that EPA’s March 24, 2008 approval of the Lafourche Parish 110(a)(1) maintenance
plan pertains to the 1997 8-hour ozone NAAQS. EPA completed the designations process under
the 2008 8-hour ozone NAAQS on April 30, 2012 (77 FR 30088), and Lafourche Parish was
designated as unclassifiable/attainment for this standard.

5.2.13 Socioeconomics

The location of the proposed project occurs in EPA-identified EJ areas, including Isle de
Jean Charles. The EJ assessment for the DRPEIS is inadequate, provides little detail, and has no
in-depth analysis. The DRPEIS fails to identify with any specificity, the communities that are
likely to be impacted or their characteristics, and it fails to identify particular minorities or ethnic
groups impacted.

Recommendation:

The FRPEIS should include a detailed socioeconomic analysis for potential EJ impacts
comparing the demographics and potential environmental impact of those inside the levees with
those who are outside the system. In addition, the USACE should consider the potential impacts
of increased storm surge and flooding due to the timing of levee construction in the EJ analysis.

Community Cohesion, page 5-47

The discussion of “community cohesion” is inadequate in that it fails to identify, discuss,
or address unique community attributes associated with tribes, such as language, culture,
religion, tradition, governance, and other necessary attributes for continuing survival of a tribe or
band of Indians, some of which are known to reside in this area (for example the Isle de Jean
Charles band of Biloxi-Chitimacha, Point au Chien Indian Tribe, and United Houma Nation). If
these attributes are not identified, then it is not possible to consider direct, indirect, or cumulative
impacts of the alternatives on these communities. It is well known that intrusion by non-natives
into traditional communities can lead to erosion of tradition and loss of language. If a traditional



community is physically relocated, impacts will be even more severe. If a traditional community
is split up, the culture, language, and traditions are most likely going to be irretrievably lost.

Recommendation:

The USACE should develop additional alternatives for residents that are outside the
proposed levee system (e.g., Isle de Jean Charles). This should include the buyouts as stated in
the DRPEIS, but should also include non buyout alternatives like ring levees, house elevation,
etc. Alternatives should recognize and protect the uniqueness of the Isle de Jean Charles
community and maximize community cohesion by developing alternatives that have a concerted
effort to protect, buyout, or move Isle de Jean Charles residents as an intact community. USACE
should also determine whether the Point au Chien Indian Tribe and United Houma Nation would
experience similar potential impacts.

Environmental Justice, page 5-48

Page 5-48 states “For purposes of this analysis, all census tracts within the project
footprint are defined as the EJ study area. Lafourche Parish and Terrebonne Parish are
considered as reference communities of comparison.” It is unclear why U.S. Census Bureau
Census Tracts were used as base assessment units instead of smaller geographic units such as
Census Block Groups. There are fourteen Census Tracts that were the basis of the EJ
assessment. Of these fourteen, five were considered low income by the USACE, approximately
35.7% of the tracts. The USACE states that the tracts considered low income are not within the
path of levee construction, are sparsely populated, or are similarly affected and therefore, there
are no potential EJ impacts. EPA is concerned that the geographic unit selected for analysis does
not accurately reflect the demographics of the area, and in particular the poverty level. There are
142 Block Groups within the two parishes identified for this project. Of those 142 Block
Groups, 119 Block Groups, or 83.8%, meet the definition of low income/poverty as stated in the
DRPEIS. Additionally, 39.4% of the Block Groups in the project area fall within the census
definition of “extremely low income,” that is, Block Groups that are greater than 40% low
income.

Recommendation:

The USACE should use Census Block Groups or a geographic unit smaller than Tracts,
to perform socioeconomic and EJ assessments in order to obtain a more accurate estimate of the
demographics of the area and thus a more accurate depiction of the potential impacts of the
proposed project. The USACE should discuss its rationale for the criteria used (e.g., 50%
minority, etc.). A more in-depth analysis is needed in order to describe the minority make-up of
the communities (e.g, Asian, Native American, etc.) and analyze the potential impacts of the
proposed project that may affect each ethnic group differently.

Environmental Justice, page 5-48

Page 5-48 also states “All residents, irrespective of minority status or income level, are
expected to be similarly impacted by construction activities.” EPA strongly disagrees with this



statement since the USACE did not compare residents inside the proposed levee system with
residents outside the levee system and how they may be potentially impacted by the timing of
construction and the lack of details concerning the buyout.

Recommendation:

The USACE should perform an EJ analysis characterizing and comparing these two
populations. The DRPEIS should provide a similar level of detail on the buyout activities as it
does for the engineering and economic aspects of levee construction.

Tribal Issues, page 5-49

It is stated on page 5-49 “Additionally, approximately 230 members of the state
recognized Biloxi-Chitimacha tribe are located on Isle de Jean Charles, which is outside of the
southern boundary of the project alignment in Terrebonne Parish. While this raises a potential
EJ issue, with respect to alternative protection alignments, neither of the alternatives to the No
Action Alternative authorized for study under the PAC represents a separate alignment that
includes this community. Providing hurricane risk reduction for these residents has been
determined in previous Corps of Engineers analyses to be cost prohibitive.” The DRPEIS does
not reflect any attempt by the USACE to contact the Biloxi-Chitimacha tribe as an interested
stakeholder. This Tribe has lived in this area for over 130 years and they have lost most of their
land through a history of war, disease, displacement and poverty, erosion, and past governmental
decisions. They are very much in danger of losing their “community cohesion,” including their
language, culture, and traditions. EPA is concerned that this “potential EJ issue” has not been
analyzed in detail as several of our comments suggest. In addition, it is unclear whether the
USACE contacted the federally-recognized Chitimacha Tribe of Louisiana regarding cultural
resources in southern Louisiana or whether the USACE contacted them under E.O. 13175 for
government-to-government consultation.

The USACE does not describe when it determined that hurricane risk reduction for the
residents of Isle de Jean Charles was cost prohibitive and whether options other than buyouts
were developed or considered.

Recommendation:

The USACE should directly contact the Chief of the Isle de Jean Charles Band of the
Biloxi-Chitimacha-Choctaw Indians, the Point au Chien Indian Tribe, and United Houma Nation,
and appropriate residents of these communities, so they can have meaningful participation in the
NEPA and buyout processes. Given the remote and rural nature of these locations, solely
advertising a public meeting in the Houma newspaper is inadequate. A more concerted effort to
contact individuals in these communities is necessary because people may not speak English,
receive local newspapers, and/or may have a fear of governmental authorities.



6. ENVIRONMENTAL CONSEQUENCES

General Comments

EPA believes that a majority of the resources were not properly evaluated for their
environmental consequences. In most cases, impacts are stated in generalities and only the
magnitude (the amount of change) is specified. However, the extent (how vast is the change),
direction (how dynamic is the change), duration (how lasting is the change), and speed (how
rapid is the change) of the impact should be disclosed as well. Otherwise stated, the
Environmental Consequences chapter should discuss and analyze how and why the proposed
project affects the overall health of the resources within the study area.

Indirect Impacts

EPA believes that the indirect impacts analysis has not fully disclosed the entirety of
indirect impacts. The following are examples of how the indirect impacts analysis should be
strengthened.

The Draft PAC Report asserts that the proposed environmental control structures in the
levee system “mitigate for indirect impacts of the levee system by matching and/or enhancing
existing drainage patterns during non-storm conditions” (Draft PAC Report, page ii). This
statement should be amended to account for the potential long-term indirect impacts associated
with the projected increase in the closure frequency of the system’s gates and water control
structures.

The Draft PAC Report states on page 83 that “The Habitat Evaluation Team determined
that no indirect impacts to wetlands would result from the project.” A similar statement is made
on page 6-62 of the DRPEIS. EPA takes issue with this assertion. While potential near-term
hydrologic effects of the levee system could theoretically be negligible, the USACE’s own
analysis regarding the frequency of gate and water control structure closure in the future strongly
suggests that the project could result in significant long-term adverse impacts to wetlands, water
quality, and fisheries (along with navigation).

The last sentence on page 19 of Appendix C states that “...the project would not induce
significant changes on the hydrology of the estuary.” It is not clear how this could be consistent
with the USACE’s projections regarding increased closure frequency of gates and water control
structures in the long-term. While this section does discuss the possibility that the sponsor might
wish to modify the closure criteria to address non-storm water stages, there is no discussion of
the potentially significant changes in circulation that could occur with the increased closure
frequency projected using the current closure criteria. As with other portions of the DRPEIS,
EPA recommends the USACE describe the potential indirect impacts that could occur due to
increased closure frequency of gates and water control structures due to relative sea level rise,
with the focus in this section being on estuarine flow and current patterns.

The discussion of cumulative effects on the aquatic ecosystem on page 37 of Appendix C
states that “No long-term, negative cumulative impacts are anticipated.” Here again, it is unclear



how the projections regarding future frequency of gate and structure closure could support such a
conclusion.

Recommendation:

The FRPEIS should include a comprehensive indirect impacts analysis and fully disclose
all effects caused by the action that occur later in time or are farther removed in distance.

Cumulative Impacts

Due to the expansive nature of this project and the environmental sensitivity of the study
area, EPA believes a more comprehensive and wide-ranging cumulative impacts analysis should
be completed. The purpose of a cumulative impacts analysis is to ensure federal decisions
consider the full range of consequences of actions. Without a thorough cumulative impacts
analysis, the full range of environmental consequences is impossible to quantify. The study area
is an ecologically sensitive area that is rapidly degrading. Past actions such as oil and gas
extraction, including pipeline canals, navigational projects, federal and local levee construction,
and industrial, commercial, and residential development, along with storm surge, have led to the
degradation of coastal wetlands. These same actions would continue the alteration of the natural
hydrology, leading to additional coastal wetland loss. Future projects, such as the Houma
Navigation Canal project, Coastal Impact Assistance Program projects, Louisiana Coastal Area
Plan projects, and Coastal Wetlands Planning, Protection, and Restoration Act projects, along
with the actions listed above, should be analyzed for their potential impacts to coastal Louisiana.
In addition, the global issue of sea level rise should be incorporated into this discussion.

Recommendation:

The FRPEIS should include a comprehensive cumulative impacts analysis by establishing
spatial and temporal boundaries for significant resources and including a list and description of
past, present, and reasonably foreseeable future projects. An attempt was made to establish
boundaries and list projects; however, much more detail is required. The analysis should include
the overall impacts to the environment that can be expected if the individual projects and their
impacts, including the proposed project, are allowed to accumulate.

We refer you to the Council on Environmental Quality’s “Considering Cumulative
Effects Under the National Environmental Policy Act” and EPA’s “Consideration Of Cumulative
Impacts In EPA Review of NEPA Documents” for assistance with writing a more
comprehensive cumulative impacts analysis.

6.2 Coastal Vegetation and Wetlands

Table 6-1 of the DRPEIS indicates that, assuming intermediate sea level rise, a total of
670 and 3,443 acres of wetlands would be directly impacted by the constructible and
programmatic features, respectively. In the same table, there appears to be an error in the
calculation of total wetland impacts, which is currently listed at 2,993 acres, again assuming
intermediate sea level rise. These direct wetland impact numbers are inconsistent with those
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provided in Appendix C, which on pages 4 and 5 indicates that the constructible features would
result in direct impacts to 721 acres of marsh. Page 35 of the same appendix contains a table
showing 4,104 acres of wetland impacts from the programmatic features. These numbers should
be reconciled in the FRPEIS.

Borrow Sources

According to Appendix C of the DRPEIS, borrow material for the proposed project
would come from a combination of adjacent and offsite borrow locations. The appendix states
that offsite borrow sources would not come from wetland areas, but provides no such
commitment with respect to adjacent borrow sources. Indeed, it appears from the figures in
Appendix G that some portion of the borrow material for the constructible and programmatic
levee features would come from adjacent wetlands.

In order to comply with the Clean Water Act Section 404(b)(1) Guidelines, the USACE
would need to demonstrate that there is no less environmentally damaging practicable alternative
to using wetlands as a source of borrow material. Page 38 of Appendix C indicates that no less
environmentally damaging practicable alternatives to the proposed discharges could be
identified. However, there does not appear to be any information to adequately substantiate this
claim with respect to the analysis of potentially less environmentally damaging borrow sites.
The FRPEIS should include information demonstrating that there are no less environmentally
damaging borrow sources for the constructible levee reaches. This same analysis of borrow site
alternatives would also be needed for subsequent environmental reviews of the programmatic
features. On this point, we would note that the avoidance of jurisdictional wetlands for borrow
material is one of the significant environmental accomplishments of the expedited NEPA process
for the Greater New Orleans Hurricane and Storm Damage Risk Reduction System. We would
encourage the USACE to work to repeat this important precedent.

6.10.2 Air Quality - Action Alternatives, page 6-26

This section states that direct project impacts to ambient air quality will be temporary and
localized, primarily due to construction equipment emissions and airborne particulate
matter/fugitive dust.

Recommendation:

In addition to all applicable local, state, or federal requirements, the following mitigation
measures should be included in a construction emissions mitigation plan or similar document in
order to reduce air quality impacts associated with emissions of NOx, CO, PM, SO, and other
pollutants from construction-related activities:

Fugitive Dust Source Controls:
e Stabilize open storage piles and disturbed areas by covering and/or applying water or
chemical/organic dust palliative where appropriate at active and inactive sites during
workdays, weekends, holidays, and windy conditions;



11

e Install wind fencing and phase grading operations where appropriate, and operate water
trucks for stabilization of surfaces under windy conditions; and

e Prevent spillage when hauling material and operating non-earthmoving equipment and
limit speeds to 15 miles per hour. Limit speed of earth-moving equipment to 10 mph.

Mobile and Stationary Source Controls:

e Plan construction scheduling to minimize vehicle trips;

e Limit idling of heavy equipment to less than 5 minutes and verify through unscheduled
inspections;

e Maintain and tune engines per manufacturer’s specifications to perform at EPA
certification levels, prevent tampering, and conduct unscheduled inspections to ensure
these measures are followed:;

e |f practicable, utilize new, clean equipment meeting the most stringent of applicable
Federal or State Standards. In general, commit to the best available emissions control
technology. Tier 4 engines should be used for project construction equipment to the
maximum extent feasible;

e Lacking availability of non-road construction equipment that meets Tier 4 engine
standards, the responsible agency should commit to using EPA-verified particulate traps,
oxidation catalysts and other appropriate controls where suitable to reduce emissions of
diesel particulate matter and other pollutants at the construction site; and

e Consider alternative fuels and energy sources such as natural gas and electricity (plug-in
or battery).

Administrative Controls:

e Prepare an inventory of all equipment prior to construction and identify the suitability of
add-on emission controls for each piece of equipment before groundbreaking;

e Develop a construction traffic and parking management plan that maintains traffic flow
and plan construction to minimize vehicle trips; and

o ldentify sensitive receptors in the project area, such as children, elderly, and infirmed,
and specify the means by which impacts to these populations will be minimized (e.g.
locate construction equipment and staging zones away from sensitive receptors and
building air intakes).

6.14.8 Environmental Justice, page 6-41

Page 6-41 states “we have determined that there is no disproportionate impact to a
minority or low income community.”

EPA strongly disagrees with this statement. There is not adequate information in the
DRPEIS to determine how the USACE came to the conclusion that there are no potentially
disproportionate impacts to minority and/or low income communities. When one segment of the
population benefits from the proposed action, but another absorbs the negative impacts of the
action (i.e., increased storm surge and flooding as levee segments are constructed) in addition to
historical actions/events (i.e. an already overburdened community), it can create a potentially
disproportionate EJ impact. The USACE did not perform an adequate EJ assessment 1)
comparing the potential impacts of those inside and outside the levees and 2) comparing the
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timing of construction with potential increased storm surge and flooding impacts to minority
and/or low income communities. The DRPEIS does not fully describe the indirect and
cumulative impacts on EJ issues. These communities have experienced negative impacts due to
the BP oil spill, floods, hurricanes, and loss of subsistence fishing (including crabs, oysters,
shrimp, etc), gathering, and hunting opportunities.

Recommendation:

In addition to our comments regarding obtaining a more accurate estimate of the
demographics of the area, the USACE should consider the potential EJ impacts of the timing of
levee construction on minority and/or low income populations that may be directly, indirectly, or
cumulatively impacted by the proposed action. In order to avoid disproportionate impacts to the
Isle de Jean Charles tribal community, any buyout would need to relocate the community intact
in an appropriate location with access to subsistence resources and with other attributes
agreeable to the tribe. The tribal leader should be contacted immediately to begin appropriate
discussions. Although not mentioned in the DRPEIS, USACE should also determine whether
the Point au Chien Indian Tribe and United Houma Nation would experience similar potential
impacts. As discussed in our Cumulative Impacts comments on page 9, the FRPEIS should
include a more thorough cumulative impacts analysis and include those impacts on minority
and/low income populations.

6.15 Cultural Resources

The DRPEIS does not provide enough information to determine whether the USACE is
in full compliance with National Historic Preservation Act (NHPA), E.O. 12898, and others.

Recommendation:

The USACE should initiate consultation with Tribes regarding NHPA and initiate formal
consultation with any federally-recognized Tribes under E.O. 13175 before finalizing the EIS.

6.19 Mitigation

Table 4-1 of the Draft PAC Report includes a reference to marsh impacts from the levee
which are “self mitigated”. It is not clear what this means, but it appears to be a reference to the
idea that indirect hydrologic effects of the proposed levee project could provide wetland benefits
that compensate for wetland impacts due to levee construction. EPA does not support such an
assertion, given the uncertainties and challenges of accurately assessing hydrologic impacts from
the levee, as well as the potential for long-term adverse impacts due to changes in the operation
of the levee system in response to relative sea level rise.

Table 4-4 states that more than 3,000 acres of wetlands would be “displaced” by the
preferred alternative. This wording suggests that fully compensating for wetland impacts is a
simple endeavor with guaranteed success. We would suggest using more accurate wording such
as “permanently eliminated” or “destroyed” instead of “displaced”, followed by the caveat that
the USACE will seek to provide full compensatory mitigation to offset such impacts.
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Page 6-71 of the DRPEIS states that “In most cases, the establishment of mitigation sites
would be done at the same time as construction of the levees and other project features.” This
statement is somewhat vague and may fall short of an explicit commitment to provide mitigation
in advance of or concurrent with project implementation. For example, what is meant by
“establishment of mitigation sites”? And what is meant by “In most cases...”? This statement
should be re-written to include a commitment to provide mitigation in advance of or concurrent
with project implementation, to the maximum extent practicable. This would ensure consistency
with the standard for mitigation timing set forth in the April 10, 2008, Department of Defense
and EPA regulations regarding compensatory mitigation for losses of aquatic resources.
(According to Section 2036 of the Water Resources Act of 2007, the Secretary shall ensure that
the mitigation plan for each water resource project complies with the mitigation standards and
policies established pursuant to the regulatory programs administered by the Secretary.)

Mitigation efforts should be developed and described that avoid potential
disproportionate impacts of the proposed action that could result in the loss of community
cohesion in all of the potentially affected communities south of the proposed levee system, in
particular, the tribal community of Biloxi-Chitimacha on Isle de Jean Charles.

8.0 PUBLIC INVOLVEMENT

8.1 Scoping and Interagency Coordination

It appears that the latest project scoping meetings took place in and around May of 1993
in Houma, Louisiana. There is not enough information to determine whether the USACE
completed any more recent scoping and other public meetings besides the meeting held in
January 2013, and whether communities, tribes, and other stakeholders directly regarding the
project were contacted. EPA is concerned that the USACE did not obtain the views and ideas of
affected residents and general public when the last record of communication and public
involvement occurred almost 20 years ago.

Recommendation:

The FRPEIS should provide documentation of recent scoping and public involvement
events and actions. If scoping and public involvement did not take place for this revised action,
the USACE should directly and immediately engage all interested, concerned, and affected
stakeholders, including low income, minority, and tribal populations, including the Biloxi-
Chitimacha tribal community of Isle de Jean Charles, Point au Chien Indian Tribe, and United
Houma Nation, before finalizing the EIS.

EPA emphasizes that there is a need for continued interagency coordination on the
constructible and programmatic features of the proposed project to ensure that wetland impacts
are avoided and minimized in the subsequent NEPA processes. This is particularly the case for
those levee reaches that would enclose wetland areas that are currently un-impounded and new
portions of the overall levee alignment (e.g., the proposed Lockport to Larose Ridge levee
extension).
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Mr. Nathan Dayan

Planning, Programs. and Compliance Branch
CEMVN-PM-RS

U.S. Army Corps of Engineers

P.C. Box 60267

New Orleans, LA 70160-0267

Dear Mr. Davan:

This correspondence is in reply to the letter and Drafl Feasibility Report (Volume 3. received
November 29, 2001, and Volumes II and II (including the Biological Assessment). recaived
January 8, 2002, from the U.S. Army Corps of Engineers (Corps), New Orleans District. The
{easibility study is for a plan to provide additional protection from hurricane surge flooding for
portions of the Terrebonne and Lafourche Parishes in southeast Louisiana. National Marine
Fisheries Service (NMFS) comments are rendered pursuant to the Endangered Species Act of
1973 (ESA). The NMFS consultation number for this project is /SER/2001/01141: please refer

to this number in future correspondence on this project.

The proposed project consists of the construction of a system of levees and floodgates designed
to provide protection from a 100-year hurricane event. Two versions of the plan have been
propesed. The original included 87 miles of Jevees, 11 floodgates, a lock, 12 fish and wildlite
structures, and several drainage structures, while the modified plan has 72 miles of levees and
the same number of structures. The strategy is to provide flood control and wetland protection
through this project, with its primary feature being a levee/flood wall that starts at the western
side of the Terrebonne Parish, traverses the southern portion of the parish. and connects with the
south Lafourche hurricanc protection system at Larose.

ESA listed species under NMFS’ purview which potentially occur in the Gulf of Mexice off
Louisiana include: the Gulf sturgeon (Acipenser oxyrinchus desotor); five species of sez turiles
including the green (Chelonia myvdas), loggerhead (Caretia caretia), Kemp's ridley
(Lepidochelys kempii), leatherback (Dermochelys coriacea), and hawksbill (Erermaochels
imbricata); and five species of whales including the northern right (Eubalaena glacialic),
finback (Balaenopiera physalus), humpback (Megaptera novaeangliae), sei (Balacnopicry
borealis), and sperm (Physeter catodon).

None of the whale species arc expected 1o be found near the project area. Leatherback and
hawksbil] turtles are highly unlikely to occur near the project area. The work is going 1o necur




coastal waters and coastal marsh areas, with construction occurring “several miles from Gulf
edge marshes™ where it is unlikely that loggerhead, Kemp's ridley or green turtles will occur.
There are no nesting beaches in the area that would be impacted directly or indirectly. The
construction activity, levees, and floodgates are not planned in Gulf sturgeon spawning sites and
should not significantly impact other sturgeon habitat. Based upon this review, NMFS believes
that the proposed action is not likely to adversely affect any listed species under NMFS' purview

for any of the plan alternatives.

This concludes the Corps’ consultation responsibilities under section 7 of the ESA for the
proposed actions for federally listed species, and their critical habitat, under NMFS’ purview.
Consultation should be reinitiated if there is a take, new information reveals impacts of the
proposed actions that may affect listed species or their critical habitat, a new species is listed, the
identified action is subsequently modified, or critical habitat designated that may be affected by

the proposed activity.

Pursuant to the essential fish habitat consultation requirements of the Magnuson-Stevens Fishery
Conservation and Management Act (MSA) (16 U.S.C. 1855(b}(2) and 50 CFR 600.905-.930,
Subpart K), the NMFS Habitat Conservation Division (HCD) is being copied with this letter.
The HCD biologist for this region is Richard Hartman. If you have any questions about
consultation regarding essential fish habitat for this project, please contact Mr. Hartman at (225)

389-0508.

If you have any questions, please contact Dennis Klemm, fishery biologist, at the number above
or by e-mail at Dennis.Klemm@noaa.gov.

-
5)(", Joseph E. Powers, Ph.D.
Acting Regional Administrator

CE: F/PR3
F/SER44- R. Hartman

File: 1514-22f1 LA
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